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/>/ir IteiuUr. 

I would, like vim u> know a little ulwiui tut. die author i>i this bonk. I w 

8 Angus! t\>23 in Veri.ru, N'ov Jersey where my father w 

and my luniher was an artist. In those ycats ■ ■! ihi. i .real 1 Vpression. few persons 

Ii.kIinih.Ii ii iv, mi Is.mgiil irii education n; bus arid jpitrtCS where it Could 

lie had diraply. Our Verona high-school principal gave me a one-year sdwilar- 
ship at ncarfiy Essex Junior College. When dial ran nut, I studied electrical 
engineer tug at (he Nl ln-.tir.uie .il technology, and Inr money 1 took a night job 

fixing test irpiiiinu-m in rhc \ in.m.d I in adm mhe factory, When WWII 

begin, I joined die 1 '.S Navy and went to radar school. I hecamc an elccrionic- 
lediniu.ms mate on die heavy cruiser Ilrcnictiun, the iiaphip planned to led 
rile inv.isi.in ..I Japan. As tr happened, the A-bomb ended the war and ive silled 
to Shanghai. China. I was the chiet Tin-it Irian in the radio rmnii repairing radar. 
Inran, snuat. lelcrypewriiets, eollee puis — anything. 

Alter tlii war, my education was free using the Gl Bill, hut there was 
a I loud ot lv-( ,1 suidcriis lilting up Liilli.'i>[A i ivi (il-nes were hard to I'tnd. 
1 studied chemistry and economics at Rutgers University and then Upsala 
College. RS degree in hand, I went In work fix the I'hilco Corporation 
witting inilit.iiy radar ■la.iuit.ih .tml lisi.ig i.i.l.i. as a liehl engineer for 
the US. Navy in Great Lake*. Illinois. 

I am a petsori driven \l\ uiibbih. wherever il leads — although ibis has 
noi always been wise. As 1 learned, my curiosity demanded to know all 
the reasons why scientific and :<. hnie.il .<pp.if.mis worked. I never felt I 
knew enough, so I decided io use the lasi ol niyt.t Bill at tile University nl 
1'ennsylvania to study physics and EE. For tnv I'hD thesis (still a fix-it man!), 
I helped build a Van dc Graff accelerator and did an experiment shooting 
iririnin annus at carbon and oxygen targets. During snmnicr vacations, I 
found 3 woiuU-il'ui |i.h listing sailboat- .n Alhituiff.; - a kitls tamp in Small 
Point. Maine. This was a happy time; 1 loved die kids and they loved me. and 
we had a grand time pl.n in;;, sailing, fishing, and eating lobsters. View those 
memories at www.AJIiqiuppa.iiel. 

PhD in hajid, 1 was hired by the University of Kentucky to teach at the 
Uandutig Insrirme ofi'edinologv in Indonesia, During my four years there 
I learned to speak and lea. h using /Wwjrf fndonetia i was also fascinated 
by theetihnr.ii attitiiilesof other people; leamingjnd living a new language 
became J 'minor' in wl ich -■ ul I ■-. hmpsts ol mv American culture 
against a background of varied world cultures hecing outsell is more diltitiilt 
rhan seeing others). I married orient tin students, t'hiug Lit- \VV had two 
children, Ltn-1 iug and Winston, adding io my three children, Eric, Jennifer, 
and Douglas, horn tny previous wife lietliiu 

President Sukarno was in the litst graduating class (191°) til this Institute. 
s<. be often broitghi foreign dignitaries io hear his elegant speeches io the 
students. He was a sensational speaker, first telling jokes in Indonesian. 
Javanese, Baliiiesc, French and English, kfure turning serious ill Indonesian. 



Afterwards, lie wimid invnc us piWtssurs to lunch. Ai various times, he asked 
ui to dine with Ho Chi Min, Robert Kennedy, and die Sulla ti of Borneo, 
While in Indonesia, where tcakw.iod is i^rosvn .md i» lamed lm Iiuk I 
hired a Dutch architect to luiikl a sailboat tor me that I named "Beirina". 
The boat and 1, with the aid ol 'motley crew.v eventually .irrived in Boston, 
riien, in ]')i")3, I went to ■ • ■ ttt I list iuuc of Technology 

as one of 50 scientists and engineers designing die navigation system for the 
Apollo Moon Rocket. It successfully reached the Moon six years later. 






The Apnllii astronauts needed to know the structure of the Moon's surface 
where lliey would land Was ii deep du-a into which the lunar vehicle would 
helplessly sink? Ii was my job hi tltiil out. In h.itne. an astronomer, Prof. 
Auduoin Dollfus, knew more about die Moon iliaip anyone else, so 1 studied 
his work and became interested in an 80-ycar old mytvay: why doet light 
reflected from the Moon become polarized or exactly right angles to the expected 
polarization plane, 'Six years later I solved this mystety, and found that one 
could use it to determine the <i\/.a of asteroids and moons and the type of 
minerals on their surface, [Polarization »fii«Jn fr„m <,.ayh /Ltnetary turfaces. 
Applied Optics 14. 19751. The answer wis very simple — light enter- 
ing a rough surface of grains can reflect twice as well as once. The double 
reflections mused the mystery This p,tj>er was re-printed by the Optical 
Engineering Society in their volume set. "Milestones in Optics." 

Another task was to help the returning astronauts know what the Earths 
horiioii looked like, because ii was obscured hv .iimuipbeTk hate. I wrote a 
computer program thai would scan the entire atmosphere (using a satellite 
circling around it) and deduce the navigational horizon hidden below. I also 
realized that this circling satellite and computer program could determine the 
Jicmiejl composition of die entire upper altnosnlicrc. \Prrenwii limit /mifiici 



for navigation ,),„/ worth. J. of Spacecraft. 4. 19671. My pmt.05.ti to NASA 
yielded six million dollars for MIT. What I didn't realize tti — my peal regret 
— was that the name program could be used to scan the human body: it was 
to become the well-known CAT-SCAN. Four years later, someone else did It 
and made ;i loi of money! 

On a leave of absctiei. 1'i.ini Ml I .lUyingun navel wye- I woiked two years 
■ !• )('>!'■ i.Si is 1 1 it jiKv-ies rioksvu liu the University iil'Sri Lanka. My task was to 
establish a i L!_-\% lauiltv .if Vieiiee .u liseii oldest I'liddhisi university VidvaLnkan 
Iking a fix-it man. i emphasized i pogiani of pucikai (etlmologs needed by ,< 
cultured but non-industrialized nation. It succeeded, and a[ their 25th anni- 
versary, I was awarded an honoran doctoral degree ami was asked to give the 
keynote speech {Colombo Times. 19'J2'. 

"I he Eanh is so lull of inicicsiing plates di.it I wis not satisfied to remain 
in just one. So in 1 970 I was happy to become Foundaiiou Pmfessor at the 
I Jiiiversityof Sillgapnii iXanvaiiul loi two wars I hast alw.lvs ken find oi 
Singapore because their birthday. August K. I *MS.5. is also mine. I svas 40 years old 
when they separated from tin- British hupire. . and I was io Sugapon impairing 
my saillxial lietlilra, 

1 returned home to join the Aerospace Corporation in Los Angeles, working 
,vnli tlu-ir s|-.i;t program nut the GPS Global Positioning System — one of the 
most precise mi am ring systems on Earth. In view of its great usefulness, it is sad 
to see it Used loi w,n. allltoiigh isc always knew llns was llie pnipise from the 
beginning. 

In 1975. 1 became Chici of Science and Technology- for the United Nations 
Economic Commission in Addis- Abaha, Eihiiipb. My role was to stimulate 
science and technology throughout Aliiia ■ on a budget nt zero dollars! Well. I 
learned a lorabounheUN and Africa 

The Universe is an infinite collection of gadgets. Ar age 55, 1 sadly 
ti ill.'. ,1 [tut mi aiir'iiiiiiii to (earn all of rcchnnlnrry was hopeless. Science and 
Technology wete glowing faMti Mian either I oi anyone timid Icani them all. So I 
decided to study and find the origin nf just the bask Natural Lum that underlie 
science and technology. There are only atxjut sis such laws, depending oil yout 
pcispcctivc. so im goal was limited and may lie lanssihlc. [lie resnll of [hat study 
is this book. 

These sis laws arc called Namral laws ltetau.se there were no explanation 
of llieir origin. They wen ineasiited experimentally over three hundred years 

.: ..! .. !■■[ ait equations sitae invented to destribe them. These are rhe rules 
of vletti icily, magnetism, mechanics gravity, quantum theory and rclativ- 
ity. The natural philosophers Aristotle. Plato, Archimedes*, Dcmocrirus, 
Hhniirfi, Galileo. I kbiut/, Nesviou. Oifinrd, Much. I.oreut/. Dine. Einstein, 
Schrndtnger, ere. were also curious abour rhtm and some sought io lintl iheir 
origin from a single thing ot cause which ihey labeled natural reality. 



NOTE: 'Archimedes was supported by .1 Greek parron n) the arts named Miloof 
Crotona and married his daughter. Archimedes was one of the first philosophers 

lo (eject the iiiliccpt tlul [lullti ms i'ntii|M)<ie,l of tiny 'piiilitlu.'. 



In the period HUM ro 1450. these pioneers, especially Clifford, Einstein 

arid Schrudiniiu, ilioiiglil deeply :iliiim ihi-nioM bask assmupiini 1 i>t 

die narural laws: thai matter consisted <»1 tiny discrete particle* like sand 
Knowing the experimental properties of matter, they concluded that this 
particle COIKXpl -- it was, it had to interact with other 

matter. Matter cannot be separated from the space it occupies. They rcal- 
i/rd that space wai not empty mA instead. WUVtt within ti li.id the propeftic* 
we experience as mass and charge. However, alter WWII, the origin {jflhc 
natural laws and the structure of matter were almost forgotten. Scientists 
had Iiim their imeicsi in science! Instead r.itlar. [raiisistuis, computus 
bombs and high-energy occupied the center stage nl physics, as shown 
in the cartoon beltw. 



Physics 1 950 A.D, ■ Which Road? 



In my previous Iwok. 
'Exploring the Phyita of 
the Unknown Universe' 
(I9"(». I explained 
my curiosity by writ- 
mi; ,i I >o in science not 
yer known, rather than 
reviewing the standard 
dogma. In it i proposed 
a wave structure of the 
fundamental particles: 
elect runs, protons, and 
neutrons, because this 
seemed to be the simplest 
way to explain the 
paudoxes. Amazingly, ii 
has turned out that all 
the natural laws were 



dawned upon me ihat the long-soughi one thing the origin of all scientific 
laws had been found Finding tins was a lucky coincidence. In fact. I began 
the work to only satisfy my curiosity of the origin of quantum mechanics 
(QM), especially its simplest basis, the dcBroglie Equation X-li/p. which 
states that a nioviitg particle hat a wavclctigih inversely proportional to 
its momentum p. I was not aware nl the s.isi nnpln irion.-, (hat would he 
it-vealed loi the whole Universe, 




I had been curious aUnii iIk nu'.iiiirij: m die debr.iiiin wavelength cvei 
since my firsi course in quantum theory .11 the Universe) of Pennsylvania 
but ] never dared ask this question in class because I thought it was too 
simple and I must lie smpid inn in km™. Thirty years bier, while reading a 
■■>,'■..• U'ivc.v. written !v.- .1 i I award prolcssur. I saw .in answer [o the 
.Klin.rjn wavelength problem - mi I calculated the simplest possible wave 
structure of a partk I.- In rjirw -.pi., it al dimensions. I was amazed to find 
1I1.H c I it.- wares contained run mily the dclWglic basis ot'QM [nil also relativ- 
ity and uilicr natural laws 1 amid hardly believe my •.yes! fhis was too easy, 
." I slum .iiiih!ki vcii semliinc, ilk (iliysn.s jiniiiniK in liini '.vim liad found 
11 hi-lnn me. There were none! I decided to write my hook about the Wave 
Strnaure of Matter (WSM). I thought it would immediately Ik adopted 
by the science comuiuniry as ihc new basis of natural laws, i low wrong I 
was! They toilghl si toolh and n.ul [m lernru; liu old discrete, pal lit If ol [he 
Greeks - with no reasons given. As Machiavclli wrote: "There is nothing more 

i-tan. more doubtful nf success, more dangerous tn manage, than the 
creation of a new system. The innovator l.vn the enmity of all urlm f/rvfit by the 
preservation of the old system and only litltetiw • 
gain by the new system. "(Machiavelli, 1513) 

I discovered di.n unless ,1 new concept id sciciuc .an directly make money, 
like die iransistoi 01 a bigget Ixunb. almost m> otic cares about it. As Thomas 
Kuhn described in The Basis of Scientific Revolutions f 1 980). the paths of his- 
i < 11 v, ne lilkil with examples oi the science torn iinuiiu immune important 
new science tor many decades. 

HOW DO I AjVAI-VZEPHOBIK.ms? The Inlltiwuig email convcrsu ion tells you 

,i'iii..-iliiui: .ihimi inv dunking. A friend ol mine asked. "How do you analyze 
science problems?" 

1 replied: "1 don't mathematically analyze problems in my mind. Instead 
I search for the 'mechanism - ol a problem, trying to see die 3D geometry of 
it I am still a 'fix-it' man, To do this my mind unravels the data describing 
lb. problem and seeks du- physical mechanism which produces it. It is like 
solving jig saw puzzles 01 playing ibcGO game. You search all the patterns 
and the one thar lirs suddenly pops into view. It is as die Japanese describe 
the GO game; "A good pl.ivei has a sense of 'sita/ie'dn the correct stone 
placement." 

Scientific problems usually involve mathematics di.it describe physical pro- 
cesses. However math alone is useless. I need to ktioiv the physical situations 
described by [he math — and I must visual izt the physical or mechanical 
details <d the math process — wiihmn thai I can rarely use math successfully. 

In other words, 1 use math differently than the way textbooks explain it. 1 
don't go ihroudi analysis procedures to find a result, or to prove something. 
Instead math is just another tool to help fit the pieces of the ponies together. 
Puzzles often imbed themselves in my mind and I can't gel rid of them until 
I find solutions. If I find a correct fit. for example the explanation of rhc 



.kBloplit Wavelength. Dllly thill id. I mi math In ptove II. 
Proof always crimes last. 

Most of die physics iv ink i have June successfully wis like this. I hive 
worked in space navigation and in planetary physics and 1 pioneered the 
mathematics of light polarization. Bin in fact, 1 am a poor mathematician. 
Instead, (here is in unconscious search mechanism at work in my mind that I 
Join ccimrol. I: limb answers .ifiet I worry a lot ahoui problems while trying 
to sleep. But sometimes I wake up to find my [hinkiiij; was i-vial nonsense! 

Nature is, stMi'i t. Only iHtukits are complex. 1 cannot forget the 
history of many complex problems tliat turned OUI to have simple solu- 
tions. As an example; It was glaringly obvious to me that the models ot 
charge and mass 'substances' of old physics were wrung because there arc 
o>n riuiiy puzzles and paradoxes. When I later read Schrodingcr's proposal 
iliai substances wctc propeuic.s of i he sinicunc of spate. I tcalizcd the Wave 
Stmt inn- of Mattel contained a perfect and very simple description ot charge 
..nd in:.!--', in.iiuntii: Iiis proposal. I t'.enniiiti) cannot understand why (his 
is nol immediately obvious to any scientist One it! tin greatest puzzles of 
physics, is the failure of scientists ro hecome interest 
to understand them. 

Despite the teachings ot the tacmtjic method, it appears that in 
tists do wot seek to understand. Instead their personal satisfacrior 



Irom memorizing and [ollnwing ink-, thai n.->c-mbli die put-rite oi religion. 
Mom tueniisis will deny (his. 

h is wmpiing to imagine scientists as noble pioneers, questing tor the 
greater good of humanity, and transfixed by the wonderful mysteries of the 
world. However scientists ate not diifcieiu ibati other people. A scientist 
makes choices according to his personal feelings of what is^iW for his own 
survival. Scientists suffer the same fears, uncctiaiiutcs. avarice, and hypocrisy 
as other persons. Few of rhem are willing to make personal sacrifices in die 
name of truth. Bread on the tabic, » car in the garage, and clearing the way 
for a professorship are usually itit first priority in (heir lives. As Winston 
Churchill wrote: 'Most of us often encounter the truth hut we uiualfy pick 
ourselves up mid pretend it did not happen. " 

The old physics is a set of rules and procedures that are obeyed, like a 
religion, without concern tot ibeii origins, in comrasl, the Wave Structure 
of Matter begins with the simplicity of only two principles of waves in one 
suhsrance — space — from which all else follows mathematically, simply and 
logically. Philosophically, it is very saiistyuii;. rxpentnctiully. it is true. The 
rules of old physics produced many paradoxus for rhe church nf science' to 
chew on. Surprisingly the paradoxes became pan of the dogma Is this why 
the old rules last so long? 
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Tile new Wave Sm 



TERMINOLOGY 



wirds \k defined: 



Space: The space around us is net empty; Space is a quantum wave medium of 
spherical Out j ..f space h due to the sum of waves 

from all matter in the Universe. 

Quantum Waves: The waves in space that form the structure of all matter as 

resonant in and out-wave pairs {i.e. electrons, protons, and neutrons). 



• a single number amplitude 
i. Sound maws are scalar 



Scalar Waves: The quantum waves tn space hat 
sit each point in space and are termed scalar ivav- 
and their amplitude is pressure 

Spherical in-wave: A wan , , . • , / inwards a wave center. 

It is formed from the combination of the out- waves of all other matter in 
the Hubble Universe. 

Wave Center: 'The .entci [mini ><j ■ ■■■ ■. .!><dniti-wat>es. The 

.:=.'■'.;'.-; .-. '/' fa r ent limit inn of energy- transfers that appear as a panicle' 

Spherical out-wave: A wave diverging from a wave center. It is a rotation! 

Space Resonance: A spherical standing wave composed of a superimposed 
in- wave and an out-wave. This wave is the basic smart ure of electrons and 
charged particles. 

Spin: The result of an tn-wave rotating at the center to become an out-wave. The 
rn.'atiiiii is 720" and the spin produced is ± h/4n. It can only occur in 3D space. 

Energy: The substance of space. Observable only when energy transfers occur. 

Energy Transfer: This occurs if both source and receiver wave-state are resonant; 
i.e. have the same frequency 

Space energy-density: The energy-density of Spaa n equal m the nun (squared, 
of wave amplitudes from all the resonances in the (Hubble) Universe. 

Universe: (.otisuti of alt tin m.i'.t, > we can nh.eii.e attained within a Hubble 
sphere. It is a finite spherical Universe within an infinite space. 



I obtained by Edwin Hubbtr by stt 



Hubble Universe: The size of tile Unim 
and galaxy measurements. 

Velocity of Li gin (O: /><< •vlWtn of quantum waves in space is about 3x10" 
meters/second, c depends upon the elasticity and density of space. 

Time measure: The basic 'cluck' of the I'm verse is the frequency of wave', lime 
depends on tin- elasticity and en, igy demuy .1/ -pa, .■■ // varies very little in the 
Universe because matter is spread widely. 



Terminology 
for Wave 
Structure 
of matter 



Glossary ■ « Q 



Length measure: The basic ruler" of the Universe is the wavelength of space 
waves. It depends on the elasticity and energy density of space. It varies very link 
in the Universe because mtuter is spread widely. 

Principle I nftheWSM: 'Space ir a medium Hj ' iftiantum waves that obey 

a tcaltli wave equation. " 

Principle II of the W.SM: ' ! lit >f.r,. iit'n;r\ Principle) "The energy-density 
of space is the sum (squared) of wave amplitudes from all matter in the Universe. " 

Minimum Amplitude Principle (MAP); "Waves at each point of space minimtzc 
tlirir totitl combined amplitudes. " 

Matter Waves: The scalar tjitautiim waves of an electron, proton or neutron 

Electromagnetic waves: These cannot occur in free space, only in metal wave 
tpitdes. beams, tin-.- are vector waves that require four quantities to tlescribe wave 
. \ tup ii •■ udt and direction. 



PIONEERS OF THE WAVE STRUCTURE OF MATTER 

William Clifford (1845-1879): An English Mathematidan-astmn 
Cambridge University. He first proposed UtfyOi that "All matter is 

in the fabric of space. " 

Erwin Schrodinger (1887-1 96 1 ) : Austrian physicist (later American). 
Discoverer (1924) of the Schrvdrnger Equation describing waves of an etternm. 
He proptuetl "All nuttier and laws art i/n- , , . , ' • ■'•-um waves in ipsce. ' 

Albert Einstein (1879-1955): Unmui physicist (later American) known for 
hi, Relativity theories in IWy and 1915. He agreed with Schrbdinger tlsat 
discrete particles are impossible but had to be extended in space. 

Paul A. M. Dirac (1902-1984): An English Mathcmatician-pkysiritt at 
Cambridge Univrrtity. Hr first used in-waves and out-waves as solutions of the 
Sthradiugee Equation and found the Dirac Equation describing spin t h/4jt. 
aj the electron-positron. 



Milo Wolff(1923- ): An American pipJcist-astrmimei who first found the 
Wave Structure of Matter and the Principles of space. Published in Exploring the 
Physics of the Unknown Universe fl'J'M 

Geoff Hascl hurst ( 1 960- ):An Australian Philosopher who tracked tlie his- 
tory of the origin oftlx WSM. He first distm; ml : MO!, the origin of gravity; 
that massive bodies change the motion uf in-waves. 



CHAPTER 



ONE 



INTRODUCTION TO THE 
WAVE STRUCTURE OF MATTER 

I. What is the Structure of Matter? 

II. Waves. There are no particles in this book, 

III- Solving Enigmas with a Wave Structure of Matter, 



"At every crossroad on the way that leads to the future, each 
progressive spirit is opposed by a thousand men appointed 
to guard the past." 

- Count Maeterlinck, 19 li Nobel Prize laureate (Literature) 
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The goal of this book is in describe a tcci 
question. The answer has- immense pta 
(.'In Mis Liii.-mi.-irs. 1 1 it-Jit. 1 1 it. mil leillliiilngv: .in:! ii sun enjoy philoso- 
phy, ytui will liml riicath-ukiiig conclusions about the connections otlilc to ihi 
1 ni vi'ist. The answer to this goal turns out to be quite simple. In ("act, ii 
is only requires changing "i:i pctspc^iivc ,.! .1 particle We have to make a 
mental change ui the particle Inuii a discrete material uhjeci like 3 grain of 
sand to .1 wave samciine in .space. Hie physics .in,! m.iih involved .ire very 
simple. The real complexity is how ro change the older panicle ideas embedded 
in our minds by th< inlnni- mil hisiory of science over thousands of years. 

Many people; from Au (.nek philosophers such as Democritus and 
Pythagoras, up 10 the colleagues of Allien Einstein, sought to understand 
the structure ot the tiny atoms and molecules in our everyday world. Until 
recently, most ideas have heeri spec illations in analogy to objects .uomul us; 
like baseballs itwl bullets, .in! gt. mis 1.! sand Elections wcl, illumined In 
move like familial objects such as moons around planets and toy tops spin- 
ning on a table. 

Serious thinkus, such as I uisu-m Sclirndirigcr, and hrast Mach. rcal- 
i?ed (hat these analogies were wrong. Instead, ci peri mental nicasuicmcius 
sltowed thai the Miuciurc of mallei was closely related to the p f Op CT tl a ol 
the apparently empty tpare around us. and rhat the elements ot nutlet had 
to be spherical and estended ill space. The best thinkers, especially Clifford 
and Schrodingcr, clearly proposed thai matter was a wave structure in space 
Their conclusions in hindsight were prophetic. F.mstcin rejected the .lis. n i< 
point particle and mated lhar matter must he spherical entities extended in 
1: ' i'.'eil .ir th.-it sooehisiotis by painstaking analysts and careful 
adherence to the rules of Ionic and the philosophy of truth. But their words 
fell on deaf ears. 



THE WAVE STRUCTURE OF MATTER (WSM) 

Described in this hook is a wave simciuic propagated in a space mediuni 
[figure 1.1). This structure lint only satisfies experimental observation but 
also displays a simple hut beautiful tajxsny ot the physical universe that 
ii. iIil- cosmos and ourselves. 



A Space Resonance 
Has Spherical Symmetry 



Out 
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The application of this Spherical Standing Wave Structure of Maun 'AVSM i 
[caches nut. on the one hand, to unsuspected field", ol cosmology such .is the 
Big-Bang, the red shift, and the structure of the universe. On the practical 
side, a new tool is provided that will enable us to deeply understand and 
improve industrial devices such as nanoicchnology, computers, mieru circuits. 
Ihd inolri. ulc.-s :iinl ilu- cdim-iu ii.iiisiuissiiin til rlcci tic energy. 

Tin- discover y "I phvsiuil reality is ,i remarkable cl.iiin that has been a 
holy grail of intellectual rlmn ; ;l>i foj thousands of years. Nonetheless, we 
are convinced thai for the first time ill human history, we have an accurate 
descript ion with the Spherical Standing, Wave Structure of Matter and hope 
thai this I mok will help you understand the theory. We hope that readers will 
gain information and perspective so thai they can confirm fot themselves 
thai (his description of reality deduces the observed laws of nature. 

To accomplish this task it is necessary to provide scientific logic This dues 
not mean that this book is written only tor scientists. On the contrary, logical 
truth simplifies and provides perspective. In short this hook is for everybody 
who is curious about the natural world around us. 

Because the truth has remained hidden lor so long, many people quilt 
reasonably, could issunn ilui ilii. subject is ion complex arid difficult tor 
them to understand. No. Tin.- i- not the case. The wave sIhkuiic of matter 
li.iv .in i i in-, v'tnplicitv lliar makes It easy to undersr.ind. 1 he srory o( 
i rs disc i may becomes an adventure in history.lt is also an exciting story of how 
scientific truth is affected by the frailties of human emotions, economic ambitum, 
and r lit- power of politics. 

Parts of this book contain direct quotes from Erwiu SchriHiiitger. Albert 
Einstein and other philosophers of science. These men had already developed 
valid basic theories and thus had an enormous knowledge of Nature. Erwiu 
Schrodinger. one of the founders of quantum theory, knew intuitively the 
nature of the quantum universe. One of their uncompleted goals was m find 
a connection between quantum theory and the role of space. Their ideas 
needed uiik logical extension and math additions, to produce the Wave 
Structure of Matter, You will be amazed at ihe simple result they almost had 
in the it grasp. 



AT FIRST. YOU WON'T BELIEVE IT! 

What happens when a new aspect of the physical world is discovered? At 
first sight it is difficult to believe, say like Oipcmicus' solar system, or the 
quantum theory in 1920. Similarly, scientists today have ro change their 
minds about matter but it isn't easy. Below ate rwo siorics that illustrate this 
difficulty: 

1) The Fifth Inter-Galaxy Survey* Command, 

Imagine you are the commander of the fifth imcr-galaxy survey unit and 
your field captain is speaking to you: "They're made out of meat." 
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"There's no doubt about it flR picked (ensal I rorn different parts of the 
planet, rook liicm aboatd uur ri.-i.oti vessels, prubcd iln.ni j|l the way 
through. They're completely meat." 

" "Hut's impossible, Wliiii .ilmni tin radio signal*? I In imvoges hi the stars." 

"They use radio waves to talk, hut the signal* don't come from rhern. 
The signals come from machines." 

"So who made the machines? That's whom we want to contact." 
» I'm trying to icll you 



:? You're asking mc to 



"Tbef m.idr the machines. "Rial's v 
Meat in ill'.- the machines." 
"Thai's ridiculous. How a 

"I'm not asking yoti. I'm telling you. t'hese creatures arc the only sentient 

face In the sector and they're made out of meat." 
"Maybe dicy'rc like ilie Ortolci. You know, a carbon-based intelligence 

that goes through a meat stage." 

"No|>c, They'te horn meat and they die meat. We studied iheiti !or sev- 
eral of dtCil hit fptm, whn.lt didn't take too long.' 
"Okay, maybe they'te only pan nie.il. You know, like ihe Weddilo. \ 

meal head v.iili .in cto tron v I as ma brain inside." 
"Nope. We thought ot that, since they do have mcathcads. But I told you, 

we probed them. ThcyVc meal all the way through." 
"No brain?" 

"Oh. there is a brain all right lis just thai tlic brain is made out of meat!" 
"So... what dots the thinking?" 

"You're not understanding, arc you? The brain docs the thinking. Tlte meal." 
"Thinking niear! You're asking me to believe in thinking mcar!" 
"Yes. thinking meat! Conscious meat! Loving meal. Dreaming meat. The 

meat is the whole deal! Are yon geniug ihe picrure?" 
"Oh my God. You're serious then. They're made out of meat." 
"Finally Yes. They an indeed made nl meal. Anil they've been living to 

gel in touch with us for almost a hundred of their years." 
"So what docs the meat have in mind?" 
"Firsr it wants to talk to us. Then 1 imagine it wants to explore the 

universe, contact other scmutirs. and swap ideas and informarion. The 

"They actually do talk, then. They use words, ideas, concepts?" 

"Oh. yes. [-accept they do fi with meal." 

"1 thought you just told me rhcy used radio." 



"They do. They use radio to talk by flipping their meal at each other. 
They can sing by squirting air through their meat." 
"Oh my God. Singing meat. This is altogether too much. So what do you 
advise?" 

"Olt'id.illy, we art required in contact, welcome, and log in all 
stnijeiii i aces .a iiiiilii-!>ciiii;v in ilii qii.idi.iiu. witlmui prejudice 
or favor. Unofficially, I advise that wc erase tile records and forget ii." 
"I was hoping you would say that. 1 agree one hundred percent." 
"Bin will this work' Hnw many pl.ineii aie we dealing wirli litre?" 
"Just one. They can travel to othct planets In special meat containers, 
hut they can't live on them. And being meat, they only travel through C 
space. Which limits them to the speed of light .mil makes ilu: possibility 
of their ever making contact pretty slim. Infinitesimal, in fact." 

"That's it" 

"Good. Agreed, iillii tally nul unnllit ially. Case closed. Any other kind in 

the galaxy?" 
"Yes, .1 lalliei shy. hydrogen- 

in G445 zone. Was in cone 

friendly again." 
Tl ley always do." 
"And why not; Imagine how unbearably, 

verse would be if one were all alone." 



j cluster intelligence in a els 
;wo galactic rotations ago, v 



.v isninteiably cold ihe u. 



2) Where are the Bicydcs In New Yorld Thus is a true story. In the 1 'JSO's I 
was one of (he Inst American science professors in Indonesia, and during an 

iitftinn.il disc nssiiui Willi a gtonp of si i id en I:-,, one asked ; 

"Prof. .. as a sophisticated unitiersity student I read a lot about the United 
Statu and I enjoy watching American films but there is one thing that 
puzzles me. When the films are being made, how do the police completely 
remove all of the bicycles from New York City?" 

Now, at that lime, in Indonesia, bicycles were everywhere. Few persons 
could afford a motor-bicycle — much less a cat. I realized there was a 
lot c.rcxiilaining to do. So I did my best to explain how the econom- 
ics of a large city made buses, subways, and taxis the licsl choice for 
transportation and that there were no bicycles in New York. They were 
incredulous! They did not believe me. 

Another student objected, "What about the farmers who come to the aty f 
They need bicycles. " "What about the longshoremen f (Coolies with bicycles, 
in their view). Mow can they buy cars' Ami i) .</<,; did p-i .««<•. why don't 
the police steal it from them?" 
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The reader can guess how 1 tried do explain such questions but it soon 
became clear that the students thought I was bragging about the wealth 
ii) (lit! USA and made up my answers to fit. 

finally inii- Mutieui decided m pui me in mv place. 'Prof... I had a 
friend who made a visit to Boston and Harvard University. Now, isn't it 
trite that Harvard is the richest university in the world?" \ agreed. "Weil 
prof, my friend told me that all of the itudents at Harvard rode bicycles'." 
Wluii could I reply? Huili is usually nn match lot emotion and belief. 



THE PERCEPTIVE THOUGHT OF ERNST MACH. 

Havi you tvei watched tin skv ai tiighi and wondered about the thousands 
.>) twinkling Mars above? At first they appear to be only beautiful decorations 
of the heavens. Hut if you think alMiut their total mass, as rhc astronomers 
calculate it, ii is liUKMU'KirulOO.OiMUJUO.ulkUKtO times largct than out uwji 
subt system mass. Knowing ibis, yum thoughts may be different! Surely such 
an enormous mass — even though far away — must have an affect on us on 
the Earth. Are we, and die Natural I aws we experience on Earth, separate front 
liu. its: >il the fin tit-- I. mi verse; tit are wr connected together? 

Astronomer Ernst Math a dost- associate nf Alht-rt Einstein thought so 
He wrote, abottt 1 890, "The law of inertia is determined by the presence (if the 
fixed stan "He was referring u> the law of centrifugal inettia that we experi- 
ence every lime eve spin on a piano stool or drive a car artiutid a curve. 
Einstein agreed with him and incorpnraicd it into General Relativity 
(GTR). It is similarly incorporated into this book. In fact, both GTR 
and ihcWSM arc identical except that GTR describes rhc Universe 
using tompli-.v. m.ttli hegiuniut; on an isttotiuniieal scale and ihe WSM 
describes the Universe with simple math beginning on art atomic scale. 

We will set that the matter of the Universe similarly determines not only 
the law of inertia, but also all the other natural laws. They arc properties of 
the space around us that accordingly determines the entire Universe. This 
remarkable tact that all die laws and rules of physics, chemistry, hioktgy and 
lire ate determined by ail the mass or ilii Universe can 1st expressed bv staring. 
" We are part of the Universe and the Universe is pan of us " Everything is foined 
together as .in inseparable universal whole. Accordingly, it is impossible that 
we etiuld exist alone on the Earth without the rest of the Universe. 

Much earlier, the famous gcomcicr-tnaiucmaiiciaii William 
Clifford [IS70| proposed thai: All physical laws are the result of 
undulations (waves) in the fabric of space. And later [1950) Erwin 
Schrodinger, founder of qua mum theory, wrote, "What we obsertie 
as material bodies and forces are nothing but shape* and mutation, in 
the itrutlure of space. .. " 

Yet the science community today has ignored Math's unusual obser- 
vation of the stars and space even though it stops being m 
soon as you think about it They have ignored it because it i 
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understood using the particle model of matter thai is embedded in 
the science community. It is explained simply in this hook, using the 
Wave Structure of Malta in the space of the Universe 



I want to convince yon thai particles air Hilly siiiutiiietl ni waves; mil 
mass or charge substances, jusi waves alone. Some readers may have 
preconceptions of discrete particles, like bicycles in New York or sentient 
meat on Earth! But I hope most of you will have an open mind. There are no 
panicles; just waves wliuse appejiancc from .1 human-scale look like particles. 

HlSTORICAt CHANGES OF THE FOUNDATIONS OF SCIENCE. 

If we view the concepts <it science rlinmgli dumsainl nl years ol history, we 
see a remarkable parallel Iscrwccn humans perceived physical environment 
and their scicutillc perspective. It is as though scientific vision was limited 
by geographic vision. For example, when the largest social units were towns 
and villages, natural laws were thought io be controlled by gods ol the (orcsl. 
the earth, the sea and the sky. When astrologers — working for kings antl the 
church — studied the relative motion ol the Sun. Moon and Earth. God and 
his angels determined the rules of science, with the Earth as the center of 



After Galileo, Keplet and Newton ...iLiil auil and observed the true rela- 
tive motion of rht- Sun. Ivuih and planetary nxmiiv die m ieunik Imri/nii 
-■I physical law expanded outward to encompass the Solar system. But the 
authorities of the scientific community do not change their perspective easily. 
This is seen in a letter by Gailco: 

"/ with, my dear Kepler, tlutt we coultl have agon,/ laugh together tit the 
extraordinary uupidity of the mnk What do rait think nf ilie foremost phi- 
losopher* of this University! In spite of my oft-repeated efforts and invitations, 
t/xy have refused, with the obstinacy of a glutted adder, to look at the planets 
or Moon or my telescope." 

Galileo was placed undct house artcsi I'm several yea is because ol his 
divergent views. A fascinating book written by and titled Galileo's Daughter 
describes their relationship and life at that time. 

After srudying the properties of matter at atomic dimensions much smaik-i 
than our human realm, scientists like Benjamin Franklin. Faraday, Lorcnn, 
Coulomb, and Maxwell extended then physical environment to atomic 
dimensions. Accordingly, the concepts of "panicles", 'electrons", "protons" 
etc. all were created — although no such particles had actually been identified. 

When powerful telescopes discovered the existence of our Galaxy, the laws 
of physics were modified 10 include galactic motion because scientists believed 
that our galaxy was the entire universe. After Edwin 1 iubblc discovered large 
tiumlwrsol gain if.s appaiciulv with outward iikiui.iii. scientists calculated thai 
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etSttl insisted "I aboill !l>- : -.llasies hill — perhaps 1-K.vause 

these oihcr ataxics arc so distant — scientists continued to believe that the laws of 

tin- Univeise weir pi. ijirni i-.nl' ■» il\ die pattitles' (iiuinl lit-ti-im F.iitli, mi-u'Lited 
in the existence nl rhe enormous amounts of matter elsewhere in the Universe. 



Ernst Madi (1890) and later Einstein (15H5J obserwd that the law ol'incrtia, 
(F-ina) first liiiiruj I'v \i-wn,!i iii.-|i.:n.l.:J upon i in. ciistctiee ul ilie matter of 
the entire Universe. Never iheless. iliis is generally misunderstood jnd ignored 

li»d.lV Willi IllVopit i ISIoll lleeai.Lse seitiltilil hi n)Mlill I LS .III lot. I led oil tllC Earth. 

For example, il y.ni proposed thai .ill 01 dir nanir.il I ;m> depended on the matter 
of the entire I Universe, you would It seen as crazy. Vet dlis is true, Think for a 
moment: die miss in die I Iniveise is a tlmaund triliian billion times that ol mu 
galaxy, and our galaxy mass is another Ii.viiu.-i>..- ■ >■/ limes that 

of our Earth. Is it reasonable or logical to assume that the laws of Nature and the 
Universe are unique to Earth? The honk will show that we on the Earth area part 
ofthe entire Universe whitli is an iusep.itabk whole; if tire stars did not exist, MY 
aiuld not exist. 

The first perception ol ilie matter ol the Universe was proposed by 
William Clifford 1 1870| at the Cambridge Philosophical Society, saying: 
■\l! matter jc simph uitdutaitnm m the fitbrw uf .parr. 1 le envisioned ili.n the 
cmire space of tht Universe was one wave medium and that matter is a wave 
structure in that space, lie derived mathematics that predicted Relativity and 
Quantum theory thai wen- Mill Mi yean* in ilie future. People listened but 
neither htlieved nor understood him. Later. Erwin Schrodingcr similarly pro- 
posed ( 1 'A* 7 } " What we observe as mutual bodies and forces are nothing but 
shajiet and variations in the structure of spare Particles are just sehttumiitinm, n. 
Together, lit and Einstein opposed the particle theorists led hy Neils Bohr. 
Most scientists unlay believe thai Einstein and St-hrndingcr Insi those debates. 
It is a major purpose oi this honk to show that they were right: all matter and 
particles arc a Wave Structure in the space of the Universe and that the origin 
nl all the ii.ili.ir.il laws are a reslili ol'iliew striitiuies. and thai: If the .t,tt< did 
not exist, we could not exist. 



the Wave structure of matter <wsmj. 

Ilie central theme of this book is that matter is not particles likt mitroscopk 
sand, but instead arc spherical quantum wave structures in the tpate around 
us; lee Figure 1 J . The WSM replaces the former assumption thai mattei 
is discrete material particles (a view held by most science philosopher* foil 
thousand nfycats). Thcit assumption was not the result uf Invito! labora- 
iniy investigation but rather a guess — the result of ignorance ol things too 
small to observe. Eur example. Democritus described matter asammos: a 
deck word loi undivided small iliin;;s. Heii|.unin la ankliit similarly guessed 
that "charge" was a fluid that could flow from place to place. These ideas 
were perpetuated lot centuries in textbooks without cri 
became accepted. 
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THE NEW PERSPECTIVE OF SPACE AND THE WSM. 

This book shows new consequences oi'ihc WSM [hat arc breath-taking if 
yOU jic IirvE learning about space and its wave structure. You will find that: 
I } Nature is very simple indeed: everything is a mathematical 

result of just rwo WSM Principles that describe the properties of 

the quantum space around us. 
2) The origins of the natural laws, formerly obtained empirically, 

are a result of space and the Wave Structure of Matter. 
J) There ate many new applications of the WSM rangmt; fioiu Imihlini; 

tiny microchips to understanding the vast cosmos of the Universe. 
4} The many enigmas (below) that have puzzled believers ol the old 

particle notion for a century or more arc now simply understood by 

those who learn and know the WSM; 



M) AND SMOOTH? 
: with apparent smooth facets is really a collection ol quail- 
's held together in a lattice by the quantum rules for waves. 
Each wavc-ccntcr (carbon) is comprised or six neutron, six proton, and six 
electron wave-centers. These 1 8 centers arc held by the quantum rules in a 
iititniiL. ilijYL-di.u_iiMiMi.il lattiet i'I I i::u;l [-1. In tin qu.ir.tiiiu rt.ilm (!)•- 







Structure of a Crystal 
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But our human senses Wt unable W obscivc single atoms or even single 

molecules. Wh it '.vc imagine I ..1 lii.' [l.irl tele* arc aiv. .0 ■- . nlL-i (inns ill quan- 
tum wave centers. If we want to be accurate at id logical (necessary tor the 
Mitnit game) ii is important ii! deduce that we humans oltcn think we see 
panicles hm neve I lIii. When vn measure objects in [he lltttnan realm we ate 
actually measuring large groups ot atoms or molecules or wave-centers like 
a diamond. I he human observations .in ihc averages ot marts rim objects, 
vsiiuli lot low ljuj iiiii 01 rules. It is only to our human perception that the 
appearance seems smooth. 



THE PUZZLES OF LENGTH, TIME AND MASS. 

Most of science is obtained by measuring the world around us. In oi 

plicated lives wi measure -ill sons ul things: tor example: bank a; 
dollars!, lire sizes (me lies nt'diuuieiei I speed ( meets pel seeond). our weight 
■kilograms!, paint colors (frequency ol light/, etc. It has long been realized in 
science that all ul these different measures can be reduced io |tisi three basic 



units (A fourth is needed it' you include electric charge). Many choices for 
tin basic r lit cs arc possible, but the usual choices arc length, time and tnao 
All the rest are combinations of these iluee. Si nee litis book is alum! basic 
oiigins ol \aiure. i[ :> vtiy iniportam to understand the origin ol these three 
basic units. Wliat determines ihcm? Before the WSM no one knew. 



ENIGMA I -2: What is length? 

l-'.ngiiieets who scant accurate nieasinettients (ale thc-m from siaiidard hat-, 
ol plat inuni that hive title lines inscribed on them. There is a standard 
meter-har kept in Scvre, near Paris. Copies are kept in major laboratories of 

i lis .cotld. Aniiiltet standard is a light wavelength ti ktypitin g.ts, use, 1 as 

a lengih. by reflecting the light back and forth between mirror.s. The mirror 
separation is then an exact multiple of the wavelength. 

These Earthly definitions of length are quite clear — hut what detenu i lies 
Lngth everywhere: in the I inverse? Suppose eve magnify ilu merer bar until 
we are observing the pi. tiinuni atoms held logethei in ihett lattice. Now 
we notice that norhing is very solid anymore. We can count the number ol 
atoms between (he two tine lines, hut rhere is a great deal more empty space 
than atoms hetween them. So, what determines the standard length? Is it the 
space between atoms? How does the space know' its length? 

Using the old notion ol discrete panicles this ipicstion is unanswerable. 
Rut die WSM shows you (hat the universal length is the wavelength of die 
electron structure that is everywhere in the space of the Universe. Mote is 
explained later m Chapters 3, \ and 14. 



ENIGMA 1-3: What determines time? 

Recently, m> one understood how the same til 

thioiighoui die L'ui verse. Tode [ermine time i 



e periods appeared everywhere 
i the Earth we use the rota- 



c Llit beginning and end i>t j (evolution wln.ii 
ot a planet) passes the cross haits of a rigidly 



tioiioftheEardi. W, 
die pus 1 1 in 
mourned telescope. 

'ITic light, whidi travels from the stars, goes through empty space I) is almost the 
same result as before, except now tht roult seems id inn Jvc I lie position ofthc 
stars, as well as the empty space. Why? What could the stars have to do with time? 

In the WSM. die iinil of time is die period of one oscillation ot the electron 
space resonance. Thi.s period depends solely on the density of space. Thus 
time everywhere in die Universe depends itti space. Spaiv determines time 
just as it dues the measure of length. Later we will sec that the density of 
space is determined by quantum waves from all the matter ofthc Universe. 
Accordingly, all matter is interconnected! 



ENIGMA I -4j What is mass? 

Until the WSM, no one knew the origin of natural laws that involve mass. 
The third fundamental unit, mass, m is related to energy E. and frequency, 
f of energy exchanges. Ever since Einstein found that E^mc 2 , and Planck 
showed, E»hf, comparisons of those nictsmcmcnts haw verified their equal- 
ity. In other words: E»tnc 4 »hf. We can accept this equality as a facr of nature. 
Either uias.s or frequency or energy can lie used as die basic unit, since they 
are equivalent to each other except for the multiplier constants c 1 or h. Our 
task now is to attempt to understand the enigma of wlui iht-si units .iu 

Mass (m), can be measured in rwu different ways which appear not to be 
connected with each other. Yei it always turns inn dial both masses ate the 
same. The first way is the force at gravity, discovered by Newton: F « G (111,1 
wtjVR 1 where G is a consrant, R Is the distance between rwo objects, of mass 
in, and ta v In this method, an unknown mass m, is measured by compar- 
ing with a known standard mass «,. Both musses are attracted hy the Earth's 
gravity. This kind of inavs 1-. called vravifaUottei! miUs. We know how to 
calculate it but wc don't know how tr works, its origin or its connccrion with 
other forces, It is jusi ihcrc 

Tht second method of finding mass uses a rule discovered by Galileo and 
Newton: F ■ ma, where F is the force (say, from your arm muscle) needed 
to speed up with an acceleration (a) rhe mass (m) of a rock you arc throwing 
across a river. This kind of mass is called inertia! mass liecause rhe resistance 
to change of speed is what wc mean by the word inertia, just like gravity, 
using the old particle notion of matter, no one knew anything ofthc origin 
of Newton's inertia] law, although wc can calculate it perfectly. 



ENIGMA 1-5. 

WHY ABE INI I! It \l. AND GRAVITATIONAL MASS IDENTICAL? 

Why do these tun independent ways ot measuring mass give rhe same result? 
The measured equality ofthc two kinds of mass has been verified for all 
materials made of ditlcrent combinations of electrons, protons and in 
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I Iil'ic i% Din yei any it: 

because gravity is too weak to m 

way to combine thcni into solid msreria 

insulTicicnr to tcli us why (hey arc alike. 

] Ik WN.Vi opens mil tycs and we discovci 

of the waves is identical for both ways of 



oi gravitation for md-prototuot positrons 

isurc single particles and we know of no 



would like tQ know why 
or the frequency (miss) 



ENIGMA I -6: What is 

Firm M.U'b in IS'lCi.fu'w his famous conclusion termed "Mach's Principle". 
He wrote, " The law of inertia dtprntk an the presence af the fixed s tan. "This 
was lie-cause he noticed ihai ruLiiino.it motion produces radial force (hieiua) 
null- 1 1 rile n union is with rcspeet in ilic position ol ihc lined M.n> inv u 
yourself). lit other words, the stars appear to determine a frame of reference 

lot rnl.lliooal niiilinii. ( In. can iko ^iinnse lll.lt linen motion Ittu rnik vol] 
threw across the rivet) uses the Mats .o the (nunc nl rekrciKi tin acceleration 
t 'ne reason Math's Principle li.ul ntit been recognized was because tieoplc 
asked. I imp can the motion of an abject on Birth be communicated la the stars 
and Lack again in an instant? Impassible! Also, some scientists were not curi- 
ous and did not tare in undetstajHl. tt was enough to calculate F ■ roa. 

The WSM provides an amazingly simple origin of Mich's Principle; it is 
die present e nl rlu- unsc.ii ,/w.v L|ii.i[itiirii-w.ivc medium) .imimd us and 
diioiigli.mi die Ijiiveise tii.ir be.ntnes the It.inte "I tcleteJiet lot acceleration. 
Tin- density i>T litis space is determined liy waves Irtmi all the objects (stars 
galaxies and other mass) in the Universe. So we sec that Mach was realty 
observing the presence .it iht cju.iiiiunt >pate aiound lis. larlici titan tin- star* 
ifi.tt produce it. There is no need to travel to the stars. 

Principle II of the WSM uses a math version ot Math's Principle to calcn- 
l.tte the quantum tpaer, it agrees with the General Relativity Theiity (GTR) 
and displays the Natural Laws. It is important lo realise that the quantum 
space is the heart of the Universe. It Is the ant thing that unites all of the 
Natural I aws. astronomy, cosmology — and our lives that arc inter -coiim-ctcd 
with them This is explained in Chapters '1 and 13. 

All that you need in order to learn the WSM and know rhe complete 
origin of the laws of the Universe is to understand the existence .if quantum- 
spa cc and its two properties Principle I and Principle II Nothing else. 



ENIGMA 1 -7= What is. gravity? 

IVefoit the \VV\1, ii i. kness the origin or rhe taosr <>l gravity despketh* 

I: Kit ili.n million- of dollar-, have Iwcii spent searching, and du/ctis of proposals 
litter the pathways ol science. Newton named the graviry enigma; actian-at-a- 
iihi.iMt and also wrote. Anyone who believes that energy tan travel instantly to the 



12 ■ CHAPTER I 



pianets a u foal. Nevertheless, astronomers today calculate planetary motion at 
if gravity forces did travel instantly - only because .1 ::no the light answers! 
The answer using the WSM is so simple that at first you will think it too easy: 
■ ■ is tin- .|u .lrituin-spaa. in the Uni verse, lilt 
density of quantum-space is .Jmisi uniform (tlinv. velin.-iiy.it light is almost COD' 
srant) evcrywhtfc because the number of bodies in the t. 
10 spate density is so large. Rui near a massive body like tin Sun, ihe u 
waves of the Sun slightly increase the density around it. As a result, the inwatd 
spherical w-avts coming to another nearby body travel slightly fester causing iheir 
wave-centers to inirve towaida die Sun. We interpret iliis morion as due m ihe force of 
gr.tviiy. Ninvvou know. Ilui'sii! I In' ni.nh ol yj ivitv is ill ( 1ia|>ler ! 5. 

ENIGMA 1 -8: What is a photon' 

When an energy exchange occurs between, say, two molecules one wonders 
what is traveling between them. If wc don't know, we say it is a "photon." 
Giving it a name doesn't add any knowledge, hut ii allows its to feel bcticr and 
we can pretend we know what travels. Einstein received a Nobel Prize in 1505 
for discovering the photon and the photoelectric circa. But later he realized he 
did not know whar a photon was. He wrote (1954) to his friend Michael Bcsso: 

"AU these fifty years of amuitm -hi me no nearer to 

lilt answer lu tht- uiintmn Winti nre light quanta?' Nowadays every 
Tom. Dick mid Hurry thinks he knows it, but he is mistaken. . . " 
The WSM provides the easy answer, energy exchange is due to wave resonance 
between the source and receiver atoms or molecules. This is a common situ- 
ation between instruments in an orchestra or reception of radio signals. But 
Einstein lived when the WSM did not yet exist. 

THE PROBLEM OF SEEING NATURE IS IN OUR MIND. 

When observing Nature wc need to ask; How do our minds process data? 
In particular, what is out mental mechanism that changes wave structures 
into images of the objects we see in our large-scale human perspective? Por 
example: When we sec a cubic array of waves, why do wc think of it as a crys- 
tal of salt? Why do we think that the apparent' tdgeol the array is 'solid'? Or 
in astronomy, when the density of the wave medium is increased around a Sun 
causing the wave paths to bend, why do wc interpret this as a 'force of gravity'? 

It should k' obvious, aftet thinking;! while, tliat most menial protests arc due to: 

1 ) The way our liuman sensury apparatus and brain operate for our survivat, 

2) The enormous dilfcrcticc of size oi'thc waves (atomic) and ourselves. 

3) The emotional blunder of 3,000 years of history imagining that 
matter was made of discrete particles, like Greek beach sand! 
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"T'iiLr. blunder has aflcctcd science ill many hjh. firiistcin argued against 
drscicii panicles, hut panicle physicists paid no attention io him. Their 
attention was Incused oli [he guvcmratiK that was granting large sums or 
money for 'particle' accelerators, hoping for new wcapx>ns. He who pays tht 
piper ,,/ft the tutu; (-'.motions play .1 powerful (often hidden) role in the 
motivation tot scientific research Mainstream science has comprehended the 
universe in ternis.it our nun lcn.it experiences, lint ""ly ■< lew people like 
Einstein saw that grains were impossible He asked how 1 In grains commu- 
nicaie forces — unexplained l>y the old simulate! science. Foimcily, and still 
today, forces were accepted as taith in Nature without much thought, 



MICRO VS. MACRO, 

What is 1 he diiteu in 1. tu pctspi-uive o! ,Uiim.i, sum tutes vs macro pat uelcs: 
The answer isaetu.ill;, simple, hit example: from .1 distance the Mmm appears 
perfectly round and smooth, yet close-up 11 is covered with lugged mountains 
The skin ol .1 pretty gill's face appears like s.iiin bin ilirougli .1 powcrhat micro- 
scope it is pocked with pores and has thousands ol micro-bugs crawling there. 
lliuik ol .1 snowstorm or a mirror. You know rhc answers. Similarly, we know 
that "particles" are wave structures at the atoinic-ciuantum-wavc level. 

(marge and mass siiltMjiu.es do not cxisi Inn are one ol tin. appeatatices ol die 
structures, "I he cncig'. nl lite clti nuns in 0111 spherical waves is concent rated 
,11 1 lie Center within a radius of about 1 0' ,% merer Inn its amplitude extends out 
to infinity. 1 low do we describe this dose up? A 10" dense wave structure of 
course. How does dtis appear tu our macro lab instruments? A point particle, 
of course! 

Suppose yon pin .1 billion, billion ill these wave centers together using 
carhon-1 2 atoms Wi1.1l happens?. All the electron waves arrange themselves 
in such a way as to produce Minimum Amplitude of the total waves. This 
becomes a lattice of waves. What does ilns Ian ice look like from rhc macro 
hum. in level: A solid diamond crystal! 

Why don'l we observe die diamond as ,1 bunch of waves? Because the 
energy density of rhc crystal waves is enormous. If we poke them with a 
needle, the resisting force to move even 10 " m is more than enough to break 
the needle. Our minds interpret this behavior at a solid. Bm it is really only a 
bunch of waves in a lattice! 

UNDERSTANDING OUR minds —Survival. The basic problem here is m>1 
any mysterious property of'cpi.nuuni theory or magical matter. The difficulty 
lies in bow our minds work. Our genetic heritage forms our minds to enable 
us 10 survive in an antagonistic world ui'compemig organisms. We need 
to find lood, capture mates, propagate the race, light oft enemies, etc. Our 
genes couldn't care less about panicles, waves, wave properties, or the wave 
medium in space. As a result, we have no sensory gadgets in our mind or 
body to directly detect matter waves. The way tor us »> find -md learn them 
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o experiment and logically dedue 
r mental abilities. 



uih ot the reality of n 



Sitting in .in armchair and speculating upon pl.11n.-1.11> nut inn won't get 
you very far at the quantum level of nutter. Nor will tin- habit of memoriz- 
ing- the nlit Mil. -s'i) [i.iiikl,- tn.iiR-r. You need to study and think Item- waves 
can produce the apjMsiranccs of Nature thai we observe. Ditn'i fuel had tli.tt 
you haven't done tilt. 1 , yet. Put tlnee thousand years itmM scientists made 
and repeated the same blunder — thai matter is made of discrete particles. 
Einstein and Schtodingcr said they were wtong hut mi one paid attention. 
Now you can find the answers in rhis hook and on the web. Notice that there 
arc many old wrong ideas about matter and energy. You will have to identify 
them and tln-learn them — ruthlessly! This is the lough job. 

Einstein thought that true scientists were rare. He wrote to Rohcn A. 
Thornton. 7 December 1944: I 'fully agree with you about thr significance 
and educational t-alm a( me'.hodtdagy ai well as history and philosophy of sci- 
ence So many people willy — and even professional scientists — stem to me like 
somebody who has seen ihouuwds of trees but has never seen tl forest. Km 
of the historic and philosophical background girei that kind of independence 
from prejudices of his generation from which most scientists are suffering. This 
independence created /'■;, , ■'• I is —in my opinion — the mark 

■'! tUsthtctim betuven a mere artisan or specialist ami a real seeker after truth? 
Einstein is right, we can all become better scientists by adopting Independent 
thinking habits. 

Later in this book. The following chapters will expand on: the Wave 
Sttucturc o ("Matter, the origin of the N.tiiiul Laws, and understanding the 
Easctaating fbcnici puales of Mature described in the Enigma's above. 
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CHAPTER 



TWO 



Quantum Waves, Nature, 
Matter and Space 

I. Science, Nature and the Universe. 
II. Principles of the Wave Structure of" Matter. 

III. The Search for Truth and Reality. 

IV. Introduction to the Following Chapters. 



"A fish probably has no means of comprehending 

the existence of water; it is too deeply immersed in it," 

- Sir Oliver Lodge 
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This book is jii adventure unraveling iltc cxumii;; mysU'iy ill quantum 
waves, matter and space and how people think about them. Quantum 
was once considered a strange phenomenon usually only seen on the 
blackboards ill .1 physics imnro. for about sixty years, it was pr.u need as .1 
theory steeped in the equations ot'phvsits. Only those intrepid students who 
omltl palp down whole dititrenti.il equations for breakfast dared to seek its 
meanings. As Lite as l')M. the highly respected gorti of theoretical physics 
Richard Feynman wrote, "lj 'you feel am fused by quantum theory, rlnri) worry. 
Nobody undmianiL quantum theory!" 

In this book, I will unravel the mystery ui miamiim by presenting a theory 
«f the structure of mane r panicles iliai also includes the siriieture of the 
universe. Fot 3,000 years, scientists and layman alike had thought that the 
fundamental building block oi matter was something akin to a very tiny 
grain of sand, often termed a point particle. However, empirical measure- 
ments do not hear our this perception — hence the development of quantum 
wave-theory. There have been many attempts 10 tn.it rv tjiiaiuiuo ihcoiv wiili 
disercic piiini particle behavior, and many strange dimensions nt space and 
Grange types <>t particles have been the result. Now in (his book there is only 
one quantum -wave stniiinu ol matrei thai easily explains both. 

It is the main purpose of ibis hook to replace the old discrete particle of 
matter with a new Wave Structure oi Matter tWS.Yl '. 'ion will not have to 
iindetM.iiid quantum theory to 1,1 : : -.trticttire of everyday 

panicles made oi quantum waves. Nature's laws are simple, rather than com- 
plicated. The WSM is a simple structure that contains within it the formerly 
complex quantum theory, the new theory is .simple and obvious; the fun- 
damental particle is made solely of waves, whose appearance mimics a point 
particle. This theory has the benefit of agreement with empirical evidence. 
Now, everyone can discuss quantum waves at breakfast without disturb- 
ing rheir digestion for sisiy years, we have been blinded to the quantum 
sttuctiire ofihe universe thai is all around us. oi more correctly, we are part 
of. In fact, all the matter of our bodies, of the room we arc in, the air we 
breathe, arc structured of quantum waves, Ii has been so near to us that we 
could not see it. As the philosopher, Sir Oliver Lodge wrote, "A fish probably 
has no mtans of comprehending the exutrme of water; it it tutt deeply immersed 
in it, "We have noi recognized the quantum waves of the universe because wc 
arc too deeply immersed in them. 

This hook is written lot everyone inieresied in science: everyday philoso- 
phers who have always been curious about the wottd around them; those 
people who find joy in logical thinking and its rewards: those people who 
W3nt to know what is out there beyond the clouds, the sky. and the stars; the 
person who seeks to understand the paradoxes of nature, such as the behavior 
ol light, that is familiar to everyone yet was formerly understood by almost 
no one. In short: all curious, thinking people. 

Bui there is also a dark side to the growth of science. It is tempting 
to imagine scientists as noble pioneers, questing fot the greater good of 
humanity, and transfixed by the wonderful mysteries of the world. However 
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it) different than you or I. All the deadly sins of mankind (and 
womankind) .nt .(Nil found iii ihi hearts of scientists, Kecngnmiig this will 
help you to understand win ilie growth of science somcrimes behaves in 
sirangr ways. An. I why progress often requires . mimics n> . lis] >el adored 
I radirional scientific illusions 



THE SIMPLE UNIVERSE AND NATURAL LAWS. 

For several centuries engineers and scientists have noticed that Nature seems 
to have chosen simple rules to guide the behavior of maiier. I hese rules have 
been measured and arc called the natural laws — about a half doM.il, plus 
another ball' doyen associated cimsl.inl numbers. In die search in lind oihei 

ink's and learn liow n. nine dues H. scientists olien propose cm complicated 
theories described bv even inoic liniiiiIkjuJ ni.nheiij.LiKs. Pun inevitably, 
when the chips are all down on the table and the answers appear, the simple 
rules wm and the complex theories go into the (rash bin. 

Two Simple Principles govern the Universe. We, the authors of 
this book, are happy to tell you the reader, about two very simple principles 
that underlie rile sttuciurc ot mailer and of the universe, which wc Call 

Principle I and Principle II, described later in rhis hook Because of their 
simplicity iliey .ire also far-reaching and encompassing. The old measured 
11.11 ural taws .in largel) unchanged; ihc new ilis n.-vn is .1 • i>,. ■■■.•. uui know 
where they come from and ibis knowledge opens a new window onto the 
I ; llivcise Aliei leading ilus lunik, you will eliiov an .iina/iug sense ol intellec- 
tual power. You will know that eon have gi.ispcd universal concepts of nature. 
Instead ui nisi following rules id calculate behavior, you will understand how 
the rules operate and why things happen as they do. You will sec that the 
universe is an inter-connected whole: each parr depends on every other part. 
Thus, the universe is part of us and we are part of the universe. This is what 
this book is about. 

Mathematics in Nature. It has hecti found through the centuries that 

Nai lire is always soii.sisiern; thai is, hei rules can usually lit described by 
mathematical equations. In the past, mosi of ihe equations m laws of nature 
did not tell us how Nainrc carries nut her activities; they only told u$ how to 
calculate the results. Consequently the science of physics has become more 
and more authoritarian emphasizing precise calculation and obedience to 
the rules and those who teach them, rather than depth ol understanding. In 
the future this will change, and you. a lirsr reader of this new hook, may be 
one of the coiuiihutors to changes that bring about a better philosophical 
uudcrsranding of Nature and the LInivcrsc. 

Nature's equations are very useful to engineers and scientists who need 
them to make machines and computers, and u> provide electrical |*>sver ih.it 
drives them, hut equations are not necessary to understand and apply the 
two basic principles of N. nine's universe. This is because die basic principles 
are very simple concepts; the new equations arc metely .1 quantitative elabo- 
ration of easily understood concepts. Accordingly, we will not burden these 
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pages witli excess niinlictiiin ics. Instead, in iliose cases whet 
professional engineers and scientists could enjoy them, tile 
will be available in tin," la si chapters, 

Nature, science and Philosophy. The simplicity of Nature seen 

of the universe and our role in it. We will discover tliat the evolution of li 

each particle of 
ofthcQuannirr 



rt by looking at the history 



stigatcd the micro- 



Around the years 1910-1 920, labor 
structure ol matter began to notice ibat (he behavior of nature seemed to be 
Involved with waves, ['his was regarded as unusual because for three milieu ia. 
scientists had convinced themselves that the elementary structures of matter 
were "particles". In order to explain and describe these new wave findings, new 
theories and equations were proposed. This was called quantum theory (see 
. Dirac and Fcynman). Quantum theory provided many of the 
right answers but it also became a strange and mysterious mixture of waves, 

equations, ami "■■ i i< <li.i' lelicd i. na^uiauou to understand it. 

Fnrscvcnn ■,■...! • -. • ;.■•.■!.. mysteries of 

quantum. Extremely complex strucrurcs and concepts have been nurtured in 
rhis theoretical soil. Some of them involve such c:iiinin>us energies ('quatks' 
and strings') that even their authors agree that it will be SO- 1 00 years before 
their theories could he rcsicd in the laboratory, if at all, Until then, they arc 
only speculation. 

Hindsight is beautiful. When easy answers to apparently dilTicuh prob- 
lems are discovered, many of us exclaim, "Ntitv wliy didn't I think of that! It is 
so beautiful and simple!"\'t\v, is rhe case with the old paradoxes of quantum 
theory, which were termed wavt-partitk duality. It appeared impossible ! list t 
the experiment could be explained using particles alone; waves were neces- 
sary, so they were joined with parr iclc and "Wave-particle Duality" began. 
Until recently, lew persons even considered using just waves alone because 
when the science community tells itself foi thousands of years ihai matter is 
made of little bitsics, it tends to believe itself. Not all thinkers followed this 
lobotit path. 



Choosing an unbeaten path were die great pioneers of 20th century 
physics: Clifford, .Sehiodim;ci. Maeli. Wyle, dcUtnj'Iie, and Einstein. 
They did propose that matter was composed of only waves. But 
rheir tnstghl was abandoned by mainsrream science. Nevenhelcss it has 
turned out that a wave-only universe is rhe simple answer to half a century 
of puzzles and confusion. All mairci is structured of quantum waves. There 
arc only two principles required to describe the waves and their consequences 
that underlie the science of physics. The waves will be described in the fol- 
lowing pages. 
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Summary or the Two Principles 

The structure and behavior of all rite matter in the universe follows two basic 
Principles. These two principles arc .ill that is needed to understand the laws 
of nature. The experimentally oliservi-d natural laws eaii be mathematically 
and logically obtained from rhem 

PRINCIPLE 1 says diat ilmt exisis a quantum wave medium throughout (he 
universe. Waves in the medium form die basic panicles and their structure 
determines die rules ot behavior ol tin panicles. Erwin Schrotliuger (Life 
and 'Thought, l'JR'J) predicted that the structure of quantum waves forms the 
elementary particles (electron, proton, neutron, etc.). He wrote, "what we 
observe as material bodies ami hirer* ,tre nothing but shape} arid variations in 
the structure of space. Particles tire just schaunikammc/i (appearances f'.Thn is. 
quantum wave st man res arc real: discrete material particles arc not. Instead 
all matte! is a wave sir in. lure in a 411.111111111 wave medium and material holl- 
ies are only their appearanee 10 11s. But in- did 001 work ii .mi, leaving that 
task for this book. The behavior »l ihc waves is the origin of the laws. All the 
n 01 igi 11. ,m amazingly simple breath-taking 



Principle It is based on a discovery by Bishop Berkeley and Ernst Mach a 
century ago, known a.s Mach's Principle. The math form of iheir discovery in 

[his book ptnvides ihc iiiectiauisii len.siiy or the wave 

medium. The simple rule is that Medium density is proportional to the sum of 
the wave intensities of a II the matter in the universe. 

Principle III can be deduced as a result of Principle II, It is so useful and 
helpful in thinking about panicle behavior that it is stated separately: 'The 
wave: everywhere in space tend to adjust themselves to a minimum amplitude. " 

I his is tailed 1 he Minimum Amplitude Prineiple (MAPI. 

THE MODEST ELECTRON. 

This book includes an exciting description of die electron. Dull scicnccr 
No! You will discover that the electron encompasses the universe, h is a 
fascinating journey in space without traveling anywhere! The first beauty 
of the adventure is that it is not complicated. Everything remains in our 
familiar direc dimensions. Time does not warp and thete arc no black holes 
to swallow ideas jusi before you grasp them; just common sense unveiling a 
formerly unseen cosmology that is formed by the quantum structure of the 
electron and other particles. The second and most significant beauty is that 
this adventure with the electron describes ihe fundamental origins of scientific 
laws and is therefore of immense importance to science, industry, and society. 
The third Ixauty is that the quantum electron is real In short, it describes 
the physical reality of Nature, sought by natural philosophers for thousand of 
years. 
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\Vli;ii is rlu L{ii.iiiiun:-w.<v<.' ,vi)i],!r I , ml, .in mud ilit room ill which you 
ate reading illis page. Ever villi tig: your Imnk. the walls, than, the sur- 
rounding air — ■ every atom, every electron, every proton is structured and 
joined together by the rules aC quantum waves. These rules describe whai 
wis named "particles" that are actually structured of waves, traveling in the 
medium nl sp.it e Jims rid us. I ridrrsutidiiig rlu phytic il world <ii.ui.iTi.tv 
learning the rules of these waves. It is not difficult. In fact it is simple, but 
requires a new way of thinking. "These waves are everywhere. They form all 
the matter we see everywhere; in our houses, uur planet, out galaxy, the uni- 
verse But nature has not made it obvious for us to set the waves, only to see 
the mallei "panicles" loiim-d Uy die waves. Thus in older in understand die 
quantum-wave world we nui.sr learn 10 dunk in .1 new wav .ilxmr ilu phvsit.il 
world wound us. 



HOW WE LEARNED TO THINK. 

In early childhood we grow accustomed hi out siirrnnndnH; world .is we pel- 
ceive it through our senses. At an early age the fundamental notions of space, 
lime, and motion are tunned. Our mind Itccoitit-s used m dust [unions .so 
that later on, we believe that our first concept of the physical world is the 
only correel one. Changing it seems paradoxical ro us, bui the physical world 
is not the childhood world. This is because nature has limited the range of 
our senses. This book will enable you to expand your senses and understand- 
ing to include ilu- w hole ol the visible universe. 

Our childhood judgment fails to comprehend the quantum-wave world 
because Nature gave us no direct way to experience ir. We don't easily sec 
the space wave medium because our survival as an animal species depended 
mostly on our ability to liglu with oihet animals seeking food, and to 
compete for mates that produce children, not closely related to the quantum 
space medium. In the past million years of evolution Nature has equipped 
us with sensing mechanisms that aid survival. Sensing the space medium 
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is .is useless. |nt sinvrv.iL we did inn need it irnl we have iki diii.cr sensing 

mechanism lor it. 

IscingDwing (tin adaptation lor suivtv.il is very important lot science -iiui 
icJuiology, If in insist mi using only our tudinsiiy schj.cs we overlook the 
icilii) ol Nam re. Bees can sense ihe polaii/.aiiou of light. Birds can sense the 
magnetic field ■>! ihv luinh. Dogs can sense high frequencies. These special 
senses help their survival. Bui linm.iiis (.annul sien.se those things hct.iiisc ii is 
tmi necessary for our survival; we humans, including scientists, are hlind in 
the reality ofqnanmm space. 'Hie difference is a matter «if Nature equipping 
each species with what is needed to survive. However simple lah apparatus 
enables us to detect the presence of the quantum space around us, which we 
ourselves do not perceive, 

In fact quantum waves arc much simplci than, for example, the complex 
model i) society we deal with every day. The most common atom hydrogen, 
is composed of spherical qui 11111111, vs.ovs miuli simpler ilian those inside a 
violin. Ncvcrihclcss we Icel 1 hey art mysietinus beeause we seldom experi- 
ence [hem, They duni bcJuve like a luscliall 01 a horse. Few of us spend 
much time poking into violins so it is little comfort to know iliai quantum 
si. ues ,111 simpki than Ajiis in ihe violin. As .1 icsuli most people (includ- 
ing scic-mists) prefer 10 imagine thai ilie tlcviron is ,r "panicle' like a baseball 
or a bullet that they have personally experienced. Lahora to ry evidence does 
not support this human preference. Instead an eieciron is a wave, structured 
■ oil of an immaterial something variously termed ether or space or vacuum. 
Figure 1. 1 shows ihe simple wave structure of an electron, which fits all 
the laboratory-measured properties better than the classical discrete point 
particle model. 



THE GROWTH OF NEW SCIENCE. 

The production process of new science has many facets; research and experi- 
ment are just part of it. Like a plant, more is needed than jusi seeds and a 
gene structure to direct iln giosvih. ['enili/.ei. sunshine, water, a favorable 
climate, ami freedom from desiinciist competiiioii from othet living species 
are also necessary. The growih of science is siniil.uly nurtured 01 retarded by 
irs economic, social, and poliricai environment. Thunias Kuhu ( I922-'X>) of 
MIT wrote a hook on this topic, The Structure of Scientific Revolution ( 1 °u2j, 
i I.- describes how tradition, imlibnriuiess and politics .itfect the growth of 
revolutionary science. 

Wlin happens when a researcher discovers a new aspect ol the physical world 
rhai at lirsi sight isdillicnlt to believe? For example, Copemicus.s solar system. 
or the quantum theory in 1920. Before these can be accepted, many scientists 
have to change their minds about reality, hi principle, any mind can change il 
presentee! with trew facts — but it isn't easy. In this book. I want to convince 
more open-minded readers that particles are structured of waves. No mass or 
ih.iige substance, just waves, I Ikijk. that we can make .1 successful leap across 
scieut ilie cultures. 
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The Start of my Adventure. My quantum adventure began in 1 9S4 
while wondering how an elccrron can he cnnsrnicred of waves yci sometimes 
lout like a pan Lie. I read the thoughts of outstanding scientists and follow- 
ing their advice sought a wave equation lor waves in space, I solved it am} the 
solutions became .1 peephole where 1 saw the structure of the electron. As the 
consequences ol die solution-, expanded, tin hole grew to become a window, 
then a greenhouse. ,ind finally .1 vi.su u] the universe and die future of micro 
industries. 

My first surprise wai to find that two ihnniy natural laws, q 
and the mass increase of relativity, were a single result of the w 
of the election. It was hard tn believe. 1 recalculated. It was not only col reel 
but also simple Then, uiliei natural laws appeared in view, [anally it dawned 
upon me that the space around us and lire waves ot electrons were lilt migin 
ul all the naluial lasvs llleniselves. Emptv space had become exciting! It is 
breath taking in see the pti/.'.ics ui ihe universe unfolding before your eyes. 
Ir was like solving a jigsaw puzzle. First, you poke around identifying pat- 
terns, then suddenly: Ah! Another piece fits m place and then all fit together. A 
window into space is opened. I his hook describes uiv 1 henry oi the electron, 
the fundamental panicle of the structure of the universe, as made out of two 
connected spherical waves, an in-wave and an out-wave, where rhc center 
of 1 lie two waves is what we humans perceive as "ihe particle". 1 term this 
structure a "space resonance." 

I believe ill this theory bccau.se 11 is simple, lieciusc u billows all the 
known natural laws, ii solves the main enigmas of particle theories, il does 
nor require .strange dimensions 01 alternative panicles, .\ui.\ liecau.se il ills 
with rhc empirical evidence. In my journey ro understand the electron. 1 
have fried to he as clear-thinking as possible. However, ideas are not good 
l>ccau.sc they arc new, not ate ideas had because they jic old. In fact, as you 
will sec, much of the foundation of my theory lays upon very old ideas. I ask, 
you rhe reader, 10 be skeptical. There may lie errors in my theory; ill fact ir 
would be surprising if I have not made any. Ir is up to you, reader, to find my 
errors and let nie know, or to join me in cclcbraiing a very major discovery in 
the sttueturc of rhe universe! 



INTELLIGENT PHILOSOPHERS CAN DIFFER. 

Discussions on the origin of the Laws ol Nature have occupied men's minds 

lor thousands of years .\m\ history has deiiuinsir.ucd lliai I litre are often 
conllicting views. A view championed by Niels Bohr called the Copenhagen 
Doctrineclainisih.it: Therein limit* w 1 1,11 ■■■■ .....■..-., Ur must accept 

the mathematics of the quantum laws as we find i/rem and abandon further 
inquiry oftfxir origin. Bohr used this argument to defend quantum theory 
whose mysteries seemed impenetrable This view is essentially icligiuus where 
"Nature" has become rhc supreme god whose commands we are forbidden to 
probe. The contrary view was that of Einstein who argued, "The most puz.- 
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ziing aspect iif the Uturerst is that we can understand /(. " He countered Bohr 
with a famous phrase, "Gad is subtle but net malicious. " 

In iliis schlIi I have found ihai Einsieiu's view was righi. lite journey 
has been fruitful. The origins of ihc Nat trial laws ii.nc become clear and the 
median isms, which bring them about, arc logical and. a* many philosophers, 
have already pointed our. Nature chooses tire simplest schemes. Bui this 
newly discovered treasure of ideas is still to he explored lolly. I have learned 
much bin it is liny compared ro i he valuahk industrij] applications that 
beckon to the readers. If you are a pioncet, why not join the adventure; 
The electron structure also reveals an intimate connection between [.articles 
arei costnolugy. Tile physical world seen dimugh die new window is cuinpiised of' 
partides formed totally ol waves each ol which reaches out to rile ends of its universe, 
mixing will i and contributing to die fiiiirit of die whole. Each dcctwtiordiargc 
is thus si j intimate part of die iabrk. ol the cosmos, lite unseen fabric was already 
suspected liy many quantum physicists wlm dublxil it 'die vacuum", "the new ether", 
01 |ilsi space". Now, spec, once retarded ;cs empty, is pioiunla.1 to center stage as die 
medium oflhe waves n id die uw ntaieri.il ol'ihe matter of the universe. 

Why has this panorama been unseen if it is everywhere around us? It i- 
because Nature has not equipped us with wave sensors because they arc not 
needed for out survival. Quantum waves, unlike electric waves, do not stimu- 
laic energy exchanges in our existing human senses. Thus quantum waves 
ordinarily cannot be noticed. Another reason is the subtlety of the clues thai 
tell us all particles ate affected by other panicles ill iheir universe, although 
this was recognized by Ernst Macli I 01) years ago. who asserted: The laws ol" 
inertia are established by all the matier of the universe. We will sec that his 
assertion is true not only for incriia hui for oilier natural laws as well. 

A long-standing pti/vJe Iras been out inability to decipher the wave-panidc 
duality paradox 'Ihnr utu a particle simultaneously have properties of a point mass 
mid* ware 1 'This paradox is resolved simply by discarding the point-mass notion 
of a particle. When the [xiini -mass is gone, lire paradox disappears. Bui this 
proposal a i first is like advice given CO the mice. "Just put a bellmt threat!" 
The mice object, "How do you do it?"\h>f an electron, the- answer is this find 
a wave structure with wave properties that appears 10 us in the lab as * mass 
and a charge. The wave properties must duplicate the electrons appear- 
ance. That is they must exchange energy and produce forces in the same way. 
F.rwin Sdirodingcr proposed rhis aboul l l J38. In the following pages we shall 
sec thai he was correct. 

Arc you convinced or is your mind already made up? If ytm tvlicvc the 
Ctipenliageir Doctrine tliai both waves and "muss sul)Majites" exist, then you will 
disagree with ihis hook On i he other hand, it you .ilre.idy Iravc die habit of not 
prejudging namrc before ycHi hive all ihe lacts, cotir km iwledge will leap ahead. 

How real is Empty Space? 

Sir Arthur Fddingion. British istronomer and Nobel laureate, pointed out 
in 1927 ihai ihc public has focused its attention on an uprooting of time and 
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\j-.in i.tllvi icl.itiviiy". I iowcvti in h:-. opinion iln. ismsi important con- 
temporary diseovciy was thai solid matter (die tabic holding his Uwk) was 
composed almost entirely of empty space! Eddiugtnn referred W two tables, 
one was a "to mmo use rise tabic" and the other was a "scientific tabic" of quan- 
tum waves. He pointed out that the latter was a lot mote reliable for describing 
physical hehavior. 

Similar to the idea of" Mdingrnri, the purpose ol this book is to describe 
recent research showing that matter is composed entirely of waves in space. It 
will settle the controversy of the dual particle-wave nature of the election. 



Future Value of Research. 

'I he investigations bv W'tilli I 1 V'.'( J-'J.Vl produced a wave structure ot rhc 
electron dial agrees with scientific laws and lalionuory measurements. "11 n 
ikliiivior ill tin electrons extretnelv sin. ill iv.ivi s e rentes a particle like appeal 
ance. The rules tit these waves also contain the origin of all tilt physical laws 
governing ihe beliavioi of mailer, such Si quannini i henry, jclativiiy. and 
lurct laws. Because ihe natural laws underlie phvsies. tin new electron struc- 
ture opens enormous windows of opponunirv in science and Technology. For 
example, recall that ihe semiconductor devices used in computers and high- 
speed information transfer dc|>ciid on ihe rules ol quantum mechanics. The 
Iriiniiets of research of molecules lertncd rianotcchnology and bio-molecules 
for health application may benefit immensely from knowledge of rhc wave 




Why have scientists have taken so long to discover the obvious struc- 
ture of the clcatron and other particles? Research by the pioneers 
of physics almost found this structure a hundred years ago. But 
there is more than research involved. The answer to the puzalc is found in 
economics, politics, and sociology— many facets. There have been political 
battles within science, and outside of science by men who seek to control 
il Sueimlie thinking is strongly aliened by ambition and tradition because 
most scientists like most people, svani to have bread on the table and a 
secure life for their family. 
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We may illumine sc.n mists as noble pioiitcr.s. I >i a r the history' ol scientific 
hieakthuiughs tells .in i nriiiK- ilirirn'iii Sim v. \Ik:iii .1 century was needed 
before the Roman Cirhnlic Church was willing u. rjiiiquish its philosophical 
hold on the structure of lilt sol.it system in favor of the discoveries ofCalilcn. 
who was arrested unit tiicd tin disputing the church, llic theory ot the tectonic 
movements of continents on die Earth was scorned for 4(1 years, and the under - 
'.•ir..-, theory ot expansion ol tin hum hv ss'.iticts < a rev. is still disrespected 
and almost unknown. ; '.■ .••_ i)NA structure of the genes ot lift 

is tiow famous and credited to scientists lini Watson and Francis Crick, but its 
sordid history reveals many personalities invoiced in .1 mean-spirited milieu of 
scientific competition. 

The search tor the- structure ot the electron w-,c, lulled at the end ol World 
War II when a vast government community ol high-energy scientists was 
formed to search ilic meets ol physics lot new weapons. 1 he path Inlloucd 
was the use ol expensive high-energy accelerators. These were increasingly 
larger machines modeled .ifici the cyclotron of F.rusi O. Lawrence that is 
now used as an antique display, (shown in the ahovi phoiii) It *its in front 
ofthe Lawrence Hall of Science at the University of California. Berkeley, fwo 
iiiniilted yards Imnt the home ol theauihoi. Covcrmiicm binding has made 
the Berkeley National laboratories larger than the educational campus. 

When liigh-cnet^y weapons did not materialize, the science-community 
instead promised new energy sources u> maintain their fiiiancial backing 
No sources have lieeti found. The US Congress wisely cancelled binding tor 
the most ambitious ten billion dill.n machine in Texas. The latest promise 
requests high-energy funding to find quarks in the cosmos. 



I will describe several interesting applications ofthe new I 
particular, we will see that —as Eddiiigton proposed — there are really 
two Interpretations of mir world thai we observe. One is rhc world of otir 
human senses: material objects, light, color, sound and motion, that we inter- 
pret with a brain intended to help our survival as biological organisms. The 
other is ihe world of quantum waves that constitute the matter and energy 
around us. hut we do not perceive it clearly because it is part ofthe micro- 
scopic quantum world and is 1101 closely related 10 out biological survival. 
The concepts presented here .ue still expanding and awareness of them is 
glowing among scientists So you. the reader, are also a pioneer ot the new 
structure of matter. You should be aware that you are evaluating the fact that 

all science results Iioiii only two ass ptions almut tile piopet ties of space, ft 

is a big responsibility", the opinions of readers can lie significant in advancing 



Sonic of this material Ills been dcscrilied in my earlier IwMik: Exploring 
the Physics efibe Unknown Universe ( 1 990). as well as in science journals. 
However, some ideas in this text are set in print fin the first time. They may 
be flawed. New ideas in science arc not tight just because they arc new. Nor 
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arc the old ideas wrong because- ihcy ME old. A critical Jtiiiudc is required or 

every scientist and reader to evaluate ilieui. 1 low dost sit iht mark .ire ilie.se 
new ideas? Finding n.cmr.il icalin was tin goal ot |il iSI.im iplu-ii tor thou- 
sand of years. Without immodesty, we state that we need search no further 
because reality is a result of (he Wave Structure of Mailer. We shall see thai 
space is the medium of the quantum waves and the quantum waves, as 
rcsoiutii structures, are matter. Everything is made of waves and space. Now 
the goal ol science is to lind I he consequences irnl applications .it tlu Wave 
Structure of Matter, and most pciplexiug, (he origin and meaning of space. 



find unprecedented perspectives of n; 



Origins of Natural laws. 

The business of physics is (he ahstraci quantification ■>/' I'.icts observed ill 
nature. The rules wc form for calculation of observed [jets we call laws of 
nature and Principles of naiuie. Principles are considered to be mote general 
and by Implication more basic. For examples, (he Principle oi Leasi Action is 
ititeired from several of the lutcc laws, and the principle of Conservation of 
Energy expresses all the various laws of hear and energy Dow 

Since classical laws were obtained by mcasiiremetit .it nature rather lii.u'i 
derived from oilier knowledge, they are by definition empirical and "of 
unknown origin" I'hcivfore if we seek to ttnd the origins ol laws we can- 
not use the laws themselves but must use othei observed facts rogether with 
logical deduction and established mathematics. We must be prepared to 

. Emst Mach ( 1 893) observed that 
nology; they depend on relationships 
between panicles and the whole matter of the universe. 

When sec king origins, it is important not to inadvertently use ihc existing 
laws to deduce ihemselvcs. Such circular reasoning occurs if, fur example, 
charge, or mass, or an e-m field or mechanical device from macro-physics is 
assumed to be the structure of a quantum particle. This is scli-dcfc.itiiig logii . 

Finding ihe origins of existing laws requires forming new concepts thai 
nevertheless satisfy observed data. This hook will describe how the natu- 
ral laws originate from the quantum waves of the basic panicles (electron, 
proton, cic), that depend on all other matter in the universe. One example 
oftfiis is already known as Mich's Principle, which asserts that every local 
inertia! frame is established by the composite matter of the Universe. 

The discovery of these origias creates a new picture of the physical 
world: Our limited five senses only tell us the physical world is real and all 
else appears as empty space. But our laboratory measurements force us to 
conclude that empty space is filled with unseen quantum wave centers - oscil- 
lating and in communication with each other Quantum waves in space are 
rhe actots on the stage of the universe. Studying the waves enables us to learn 
the origins of forces, explain puzzles and paradoxes, and find relationships 
between microphysics (electrons and panicles) and the universe (cosmology). 
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L'slNG IH'/.Zt fcS AS CLUES, ill lilt MMlU] till (In 'infills lit ii. 

puzzles of imatimni particles and co: 

data. A clever detective regards puzzles and paradox 

tile case he wants ro solve. Similarly laWnai 

understand are probably Nature telling us, "Hey! Decipher this paradox and 

you may reach your goal." Since tun goal is m understand matter and the 

natural laws, we must carefully examine tier puzzles. Shall we look? 

Is the Electron a Wave or a Particle! The elect run exhibits pmp- 
enies of both panicles and waves, I lowcvet, many searches have Ix-cll done 
I'tir a particle cure <d the electrnri, wiilmui results What we dn observe is ihar 
energy exchange take place at point-like locations" in tlic metallic lattice 
■ it dcicaors. On thcoilici hand, wavi properties •>! an elect ton ate obvious 
from the success of Quantum Mechanics. Nature seems to be telling us the 
electron is made o! waves dia< itiictaci ,11 point locations in stieh a way as to 
appear panicle-like. How is (his to be interpreted? Is the particle-appearance 
due to (lie waves or maybe the detector? 

What is the Mechanism of Energy Exchange? Exchanges 
between charged pan it k-s are almost universally ihc way in which energy 
is transferred in 0111 galaxy. In out lab .in exchange is always required to 
darken a film, move a needle, record a bit, or fire a neuron. These exchanges 
dominate our technology, daily lives, and Nature. They arc the mcajis of our 
human senses, lahoraiory ex per unci its. and the p induction of knowledge. 
We know how to measure and calculate energy exchanges Inn up to now the 
median ism had been unknown. 

An Energy Exchange Mechanism mnsi undeihe the forte laws, mass 
change or special relativity, the DcBroglie wavelength, and Conservation of 
Energy. For example, the Ibice laws describe force F as the change in energy 
dE ovet distance dn or generally F = dE/dr. Therefore, whatever morivares 
the change in energy generates the force. The classic Coulomb and grav- 
ity force laws do nor describe what creates these forces; illey only provide 
formulas to calculate if. That is, the classical rules do not contain an energy 
exchange mechanism. 

The missing energy exchange mechanism is very Important because energy 
trausfei ts the principal property of most particles! The missing mechanism 
is at the heart of many paradoxes. Unfortunately, the lack of a mechanism 



Figure 2.4. 

The missing Energy 
Exchange Mechanism. 
Nati ti t? las a nie for ev 
ergy excrwigs in force 
laws but we didn't know 
how she does (L rstow 
the enengy exchange 
mectiamsm is tou:nl n 
i ■ to under- 
standing tin? onjjns 

the force laws. 
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How is each particle able to carry out the law? 
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has been hidden by using names like ' 
force. These winds suggest a mcchani: 
is not there. The puzzle of the medial 



>" and "charge" in the formulas tor 
o you don't notice the mechanism 
is shown in Figure 2.4. 



HOW DOES MATTER HKJ'i M) ON OTHER MATTER IN THE UNIVERSE? We 

can deduce ihe properties of particles by logically examining the relationships 
lh.il exist between panicles in ordei in prndikc the natural laws we already 
know. These important panicles arc the stable particles of the universe, 
mostly electrons and protons. 

[[ is fashionable in science to insist on the use of mathematics to deduce 
the properties >>f Nature This fashion l.iii lie justified when we recognize 
thar indeed Mother Nature is a mathematician; it has usually been found thai 
natural laws are best expressed using matheni.itic.il formulas. Nevertheless, 
significant discoveries oi the mysteries of nature and the cosmos are also 
kiiind using ksgit al ihinking. available in k'.uLis u liu jh nisi equipped with 
a laboratory, fcklow, seven new concepts arc identified in this way. 

THE MEANING OF PARTICLES, LAWS, AND THE UNIVERSE. 

first , consider thai mere existence ol panicles and laws imposes requirements 
upon their properties. Without pankles in populate a uiiivetss. ihe univetsi 
is meaningless because our concept of "universe" is simply a collection of 
particles and rhcirdistrihurinn Thus our understanding of our universe 
depends on our unders; ,u I tag ■■■:■]■ . K a in ii Further, the natural laws 

of the universe could not exist without panicles; Laws demand the presence 
ol particles, upon which the laws can operate. Laws without particles arc 
meaningless because panicles are the ohjects of the laws. Especially impor- 
tant are rhe relationship oi the electron and proton, because their infinite 
fields dominate the universe. And ihe opposite is true. We cannot identify a 
panicle without the force laws to locate and measure it. We conclude: 

1) Particles, laws, and the universe are an inter- dependent trilogy. 
Each requires the existence of the others. Wc cannot expect to understand 
cosmology and the structure of the Universe, unless we also understand the 
relationships forming the trilogy. These relationships are found in the fol- 
lowing conclusions. 

2) Measurement is a Property of an Ensemble of Matter, A panicle 
entirely alone in the universe cannot have dimensions of time, length, 
or mass. These- dimensions arc undefined without the existence of other 
matter because dimensions can only be defined by comparison with 
other matter. For example, ai least five separated particles are necessary to 
crudely define length in a 3D space: four id establish coordinates and one 



Thus the measurement concept iet|Uiies the existence of an ensemble 
of particles. In our universe the tequired ensemble must include all 
observable matter, for there is no way to choose a special ensemble The 
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importance of this omecpt bee uncs clear when wt rt.-t;;ill that rime, length, 

3} Particle properties require communication between particijs. If there 

were nn means tm each ji.miclt m sense the presence nl'orhci matter in 

its universe, die required meaning ul time, length, and mass could In 

established. I [iiwan pjitklcN possess j property de|iciiderit on tidier par- 
ticles, il there is m> way tin die panicles in invp.iu their presence to each 
other? Without communication, each particle would he alone in its own 
separate universe. ! hctclorc <.tniiitiu.il two-way perceptive comniunic.iiin], 
between each particle and miter nutter in its universe is needed to estab- 
lish the laws of nature. The laws arc established in terms ol the dimensions 
(units) determined by the ensemble ol matter. We conclude; 

4) There exists a means op contini u t (immisii wiion between particles 

'.•.hub ukes, I'iii c in the .spate [ether, vanillin) ol the universe ol the 
particles. Frtitti the electric force law we can deduce that waves of .111 
electron structure must be the means of cot111111111ic.it tint bet ween diem. 
In chapters 12-13, you can cheek thai the mathematical solutions of the 
wave equation indeed produce two-way communication using quantum 

Another conclusion can be drawn concerning the Significance of the 
ensemble ol panicles that establishes die measures of length. This is the 
ensemble we t hi tils of as the Universe. Accordingly; 

5) For each particle a universe is defined as the space, anu other particles 
WITHIN that Space, which are able to communicate with the particle. 
Pin example, oil farth we art unable in tisuimiinii.au' beyond a dtsianci 
latiiei tii.iu ibt i.uii;e ■ ■ r" Iri-tn 1 raveling during out existence. No mean- 
ing Can be attached to things outside of lhis range, This is often called 

the Hubble Universe. It is cleat ly iniponani to rccogni/c that the si/c ..I 
this universe is urn infinite! This is lucky because .m infinite si/.e creates 
paradoxes. 

6) The Measurement op Time requires a cosmoloucal clock. Using 
reasoning similar to rhe above we can conclude that the properties of 
particles which involve time, tunable velocity, frequency and mass, cannot 
have a meaning if particles themselves have no scale of time for reference. 
Tliat is, the particles must have a way to compare their own time behavior 
Willi tuber panicles. Such a "dock' retpiitts die existence of cyclic events 111 
(lie pan tele. All pat tides musi contain the same clock because ail panicles 
obiT die same nam ml laws Therefore: 

One proposal by Dcflroglic is a cosmic clock contained in every identical 
particle srmcturc as an oscillator Because ol die uniformity of space (medium 
<>l iIil tiscillat (as) all clocks would lie alike ihus all panicles would have the 
same time scale. 

7) The role oe Space, If all the laws of nature use only the dimensions of 
lime, length, and mass, defined by the ensemble of communicating mat- 
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ter in a universe, the medium of communication, space, must affect the 
laws. Fiji example it tin medium were nul uniform we would not ill ■. I i Lil a c 

variations i!i tht l.nvs. litis is iimnd to In- true. We idler th.il ilit: behavioi 
of matter is at least partly determined by the properties of the communi- 
cation medium I spate, edict! wiihin the universe. 

l-.insiems p-ncral theory nf u-l.iiiviiv !< i IK 1 describes the properties of 
space that determine the large scale motion of matter and light beams. 
We have deduced above, and will find, that laws in tiny quantum panicle 
space also depend upon total matter in the universe. But there cannot be 

two difiettnl properties til the same space. Thereiote, the ptopcttics of 
quantum panicle space, when applied in l.ni-.e stale •si.titcr. should iiniiiils 
tin tj'I K I -or isj in t'li'. liic ijust ot bending ol liglu ravs near die Sun 
should tie a quantum property that resembles a retractive index. In oilier 
words, the GTR is also part ot the quantum particle space. 

8) Definition - of our finite Universe. Conclusion [5] above states that each 

particle exisls in a uinvtut consisting ol the mattei and space inside the 
communication range ol its waves which are assumed in have existed lot 
a timcT. The radius R ul this universe is liuiti and t4u.1l K tight speed 
divided by the lifetime R = cfT.This assumption lias bent popular in 
cosmology because there art lewet problems il .til galaxies ot the universe 

However il new matter is created couiiiiually, the ages T arc different. 
The si range pnssibiliu exists ih.n dihereui elections may have different 
ages and thus different radius R and numbers N of particles within their 
universes. This leads to a different mass of the electrons and different 
wavelengths of hydrogen radiation (called a red-shift). Narlikar and Arp 
(IW4) proposed (his assumption in order to explain the unusual red shift 
of quasars and avoid their unbelievable bizarre features, A dependence of 
mass upon age provided them with an origin of the Hubble red shift with- 
out making the bizarre assumption of the Big-Hang (Arp. 1993). Distant 
objects would be seen at an earlier "look-back" rime at a younger age, a 
smaller mass of (he electron, and a redder radiation than earthly hydrogen 

Origin of Quantum Mechanics and Special Relativity. Quantum 
mechanics and special telativity seem unrelated, but they have one feature 
in common: Both laws depend on the relative velocity between two par- 
ticles. Noticing this, our curiosity immediately demands to know, "What 
happens when two spate resonances ate in relative motion?" To answer this, 
you write the equations of a space resonance with its waves modified by the 
well-known Doppler effect with relative velocity. The two resonances set 
each other alike because each receives the same Doppler shifted waves from 
the other. Their in-waves arc red-shifted and their out-waves arc blue-shifted 
according to the Doppler rules. Tht amplitude received at each resonance is 
the sum of Dopplcr-shifted in- and out- waves from the other. 
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The results arc remarkable The Pnpplcr rules ctirir>!isly .liter the com- 
bined in- and our* waves in a special way so that each resonance sees rhc 
other with its momentum and mass (rest frequency) increased hy the factor 
ll-("i0 1 |" , *.This is just the rilarivisttc mass increase or moving particles! The 
curious tenure is thai this cannot happen without involving bnth the in- and 
out-waves. Dopplei alone is nor enough. 

What about quantum theory? The Dopplei effect of die u-l.itoc motion 
also causes the electron waves to be modulated with a deBroglic wavelength 
\=%, r . Rec.illitigrh.it this is the original experimental basis ot quantum 
theory, we conclude that quantum [faeory is ftbo I fundamental properry 
nt the space resonance, symmetrically dependent on both the in- and out- 
waves ("II course, it has long been known that both advanced and retarded 
waves arc an mtcgr.il parr ol quantum theory but up to now they wete only 
thought to Ix- "probability waves". Here wc sec rhem in rhc real 
rhc fieri nut and as the origin ot quantum rhmry irselt". 






An SNiTR-mTFNi>F?n Univfrse. The most extraordinary eoncl 
Wave Structure ot Marrt-r is that the laws ol physics and the it 
ulrimarcly depend upon rhc total of all matter in a universe. Every particle 

and the laws of physics art pmperiies of ihc entire ensemble of mailer. 
Math's Principle, which s.iuspicuoits!y displays iiuer-dcpendeucc of matter, 
is just one of a family of inier-dcpendcncc principles. 

in sin- foltiiiriii» ,-l>,tpteri. we will look more closely at these properties 
iij ;.",<!•<'> in iptice and their applications. 
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CHAPTER 



THREE 



The Mysterious Electron 

I. Einstein's Last Question: What is an Electron? 

II. Solutions of the Scalar Wave Equation. 

III. The Two Principles of the Wave Structure of Matter. 



"Wrong does not cease to be wrong because 
the majority share in it," 

- Leo Tolstoy 
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III this chapter we describe the electron wave structure, termed .1 spaa 
resonance, iti mure derail. It replaces the ancient notions of discrete solid 
particles, credited to the Greek Detnocriius, that have been mistakenly 
adopted in varied tonus by scienriiic communities lot many ccnitiries p.isi 
We will provide the logical arguments, already uan;iiim.l K F.tiisicin and 
oihcr natural philosophers why .1 wave structure is the only possibility tor 
the basic structure o) rtiaiter. This wave structure of die basic element of 
mailer, replacing the old notion, is the central Icatutc and new paradigm 
ofthis book. Making this single replacement step has opened .in enurmous 
window uf understanding nf.scieucc, life, and die universe. It also writcs/««» 
to the present scientific con fusion, paradoxes and puzzles en :.ued hy the use 
of. non-existent discrete "panicles", Further details of the wave structure of 
matter are descrilxd in ihe following chapters 
die appendix. 



Section i 

Einstein's 

last question: 

what is an 

Electron? 



During his hirer years, aber he hail become famous tor die General 
Theory of Relativity, Einstein was asked his thoughts about ihe hiigc 
numbers ol short-lived heavy 'particles with exotic names like. Itaons, 
pious, quarks, mesons, etc. that were found using high-energy accelerator 
machines. Enormous amounts ,1 time, money and lalmr were spent nvcasuriiig 
these particles, classifying llitui. and seeking new ones Tlit physicists involved 
ihoughi that they were finding new impumm hasit in.uter Tlicrcforc the)' 
wanted to know what Einstein thought of (heir work. They were probably 
concerned that perhaps only protons, neutrons and electrons were basic ele- 
ments of utaiier because all rhe exotic 'particles' are unstable and decay quickly 
into these liasic three F-insrcin wis a carelul thinker anil not given ro ihc.uncs 
so he was very serious when he made a reply, "/ would just Hkf to know whir .in 

Why did he sai tliisr (lis .insuct implied, contrary to (Kipulai thinking, 
ihar the pedestrian electron, known since Greek times, was more Important 
to science than the results ot" billions of dollars of government money being 
spent every year on accelerator machines. Little attention was paid to his 
reply. Instead the physics community raced ahead to build bij»pcr. more pow- 
i-i tol machines. High -energy 'physics became a growth industry. 

I le saw the election as the leading player in the universe, as did any 
careful thinking scientist because energy transfers .iitribuied 10 ihe elccinui 
dominate most .it the activity of the Universe. Knowledge of the importance 
of die electron was available to anyone who cared to think and look For 
example, the wn'dc variety of matter in the Universe begins with the Atomic 
Table of the elements. A large number of combinations create an enormous 
variety of molecules using a tiny number of elements. These combinations 
are produced hy properties oi elections associated with teniial protons and 
want to know how it happens. 
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Annrher example: Most ol our know-ledge ol ihc vasi Universe of stars and 
giilaxici is provided hy light entering our telescopes; that is the result of an 
energy transfer hetween the electrons of atoms in the stars and the retina of 
our eyes. Until recently we didn't know how an energy transfer lakes place. 
Einstein hail thought deeply about this. He realized thai ihe properties of the 

. . . :id upun tip. csiskikc ul all iln. i n.ii i ci t>! i In uni- 
verse as asserted liy Ernsi Math in 1 » l )(>. tins in i plied thai all matter in the 
Universe, including lite, is inici -connected. The truth of his thought, how- 
ever logical and apparent, had nor yci been proven. This is a role of this book. 

A roor problem of these puzzles is because neither Einstein nor anyone 
else fully understood the causes and mechanisms of light energy transfers 
between molecules and arums. Although the 'force' between electrons could 
be calculated usm;.' die inks i.iugln in introductory physics classes, the 
suggested mechanism dues 1101 stand up in logical examination. The nature 
and struct lire of the electron ilscll was in question It did uol appeal to be .1 
discrete material panicle. Something was wrong and Einstein knew it 

What kind of a particle is the electron! When J. J. Thompson 
discovered the electron in [WA using cathode-ray tubes that enabled him 
to calculate the charge to mass ratio- everyone was convinced that electrons 
were discicic material panicles. Laiet this belie! - that each electron had a 
material identity - began to Ik questioned by quantum mechanics and the 
Schrodingcr Equation used to calculate wave functions of electrons. These 
functions can be attached to individual electrons if one assumes that each 
election has an identity. On the other hand, the Schrodingcr Equation also 
allows one to assume that material electrons do not exist so (he wave func- 
tion is the entire electron. It is up to you to choose an interpretation. The 
math of the Equation is neutral and takes no position. However rhe evidence 
goes well beyond personal choice because rhere are strong s, lentiric reasons 
for rejecting the point material particle as rhe structure of the electron in 
favor of rhe wave-only choice. 

Energy Transfer and the Action-at-a-Distance Paradox. To 

understand the electron we need to understand the mechanism of energy 
exchange. Experience tells us that communication or acquisition of knowl- 
edge of any kind occurs only with an energy tramfrr. Storage of in format ion, 
whether in a computer disk or in our brain, always requites an energy trans- 
fer? Energy is required to move a needle, to magnetize a tape, to stimulate a 
neuron. There are no exceptions. This rule of nature is embedded in biol- 
ogy and our instruments, finding the energy transfer mechanism between 
particles is essential to understanding the electron and the natural laws. 
Unfortunately science has largely avoided ihis question by saying. "A photon 
docs it." But no one knew what a photon was. 

A major detkiciic) ol classic force laws is that ifu-y have no theoretical or 
physical mechanism for energy transfer. The formulas contain mdy constants, 
"mass" and "charge," - no mechanism. This was also an inherent defect of the 
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static point particle model. Einstein. Wheeler .mil keyuuiau knew iliis. recog- 
nizing thai there must exist a continuous means Kir force;; 10 tr.insler energy 
and at first sought it in electromagnetic waves. Unfortunately there arc no 
sphci k.il solutions ol [In- elei 1 1 1 ti i i.u;i it'i U wave equation so Jiis was impos- 
sible, I lencc the mechanism had m await the scalar quantum waves. We will 
sec in this book that scalar quantum-wave ct 



Matter and the Universe ai 

Ernst Mach's observation in INNJ was :lu liisi linn of the in 
cnsinnlogiLai uicfs'i 11.1ij.tfu. I k minted ilui lilt ineilia ol a bod\ depended 
on the presence ol rhe visible stars. He asserted: "Every lorat inertia! ti;i-n-: n 
determined by the composite matter of the universe" and jokingly. "When the 
<nhwa\ irrks, it if the fixed stars that throw you dawn " His deduction arose 
from rmi different methods of measuring rotation. First, without looking 
at the sky out tan measure itit centrifugal force on a rotating mass m and 
use the inertia law f = ma m find cirenmteicniial speed and position, as in 
a gyroscope. The second method is n> airap.ik- i he object's angular position 
with the fixed (distant) Stars. Both methods give exactly rhe same result! 
Thus the matter of the Universe is the cause of inertia. 

Maths Principle was criticized ln-caiisc ii appeared to predict instanta- 
neous action-at-a-distance across empty space. How can iulormation travel 
from here to the stars and hack again in an instant? It cannot, But it need 
not. ltis.ic.nl, the solution ol this two huu.litd yen old enigma lies in trans- 
fers directly (o the space around an accelerated object. Inertia, charge, and 
other forces are mediated by the pervasive space medium. There is no need to 
travel across the universe. Bin this appear* like a transfer to the stars because 
the quantum wave medium is ueatctl by waves fiotti tvtiv p.ittklr m die 
universe 

Einstein and orher philosophers realized that matter is inseparable from 
the space it occupies. "Spare is a medium of the parttde and particles are part 
of the spare". But as human* we don't easily see the space medium because 
our survival as an animal species depends mostly on our ability to fight with 
orher animals seeking food, and rn compete for mates that produce children. 
Observing the medium would not help our survival. For survival, it doesn't 
matter what space is, or whether we can observe it - it exists nevertheless as 
the wave medium Out tuition of point material particles is a human-oriented 
logical itiisiakt betao.se ol our inability io lecognizc ihe wave medium nf 

space. In our self-locnstd I tali perspective lew of us are even aware of the 

wave medium in which wc exist. 

Traditional science has tended 10 coin prebend the universe in terms of 
our own local experiences. It was assumed that mattct particles are like tiny 
grains of .wild. As microscopy improved, models were created subdividing 
grains into smaller graitiv Bin only a lew people like Kiusttiii saw that grains 
were impossible or ever asked how the grains communicate forces - unex- 
plained by the old science. Formerly, forces were accepted as religious faith in 
Nature 
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proposed 140 years ago by the famous 

in 1876. 'All matter is ttmpfy 

. and (.barge 



A wave structure ul matter was pi 
English gcutuetcj. Williain Clifford, who 
undulations in the fabric of space. ™ In Clifford's llioughis. die 
substances we assume do not exist bin are properties of a wa' 
space. In short, waves are real, while mass and charge points are mere 
ancesofthe* 



In 1937. Sditodingei pi opined :i 






c point particles by using a quan- 
tuni wave srructure. He wrote; What we observe as material bodies and forces 
are nothing ' '<im in the structure of space. Particles jtir jus; 

schaumhommeii (appearances). That is. quantum waves structures are real and 
material particles are nor. This book will show that Clifford arid Sdin'idiui'.cr 
were right. 

Research follows the golden piper. Despite the thoughts of these 
leading suenttsts, the high-energy physics community since WWII has 
ignored the need to understand the structure or' matter especially the electron. 
Instead, research has followed the tunes of the two pipers who pay mosi 
generously; One, the government seeks weaponry from high energy physics. 
Two, the information technology industry spurred rhe growth of transistor 
chips and computers in the decade of the 1990s, Money of Silicon Valley 
continues to flow into the basic research of information technology, optical 
displays, iniundiip.s and iMiioiedinolugs, ^ome is now begi tilling to support 
the WSM [See Carver Mead, 2000]. 

Mosi scientists and the textbooks they write still believe in the point mate- 
rial partidc and related older laws, The laws of physio they write ignore the 
connection with the stars, galaxies, and the universe that Mach and Einstein 
knew and you, the leader, can demonstrate spinning on a piano stool. Just 
this simple experiment shows that life on the Earth is greatly dependent on 
the presence of the distant, universe. Bin if you propose this to an ordinary 
scientist, he will look at you with disbelief. 

The origin of the Natural Laws. Our knowledge of science and the 
universe is based on a few natural laws that govern the behavior of particles. 
These laws ate die rules tor c.tkiilat iug elect riciiy. gravity, relativity, quantum 
mechanics, conservation of energy and momentum. The origin of these laws 
was unknown. Now the origin of the natural laws is found ro be a quant na- 
tive result of the WSM. 

The origins of the laws had been sought for centuries. Finding all of 
them at rhe same (line and place is a philosopher's dream come true, it is 
an astonishing breakthrough of great importance to applied science because 
rhe natural laws and spin determine the structure of the Atomic Table which 
dictates the varied forms of matter: metals, crystals, semi-conductors, and the 
molecules of life. The deep understanding of basic physics that is revealed 
opens another door to broad fields of applied technology such as integrated 
circuits, photonics, and energy storage. 
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Finding I he si: origins was very simple. You simply replace the ancient 
Greek notion of a point partktc with it ^i>in-n,:il w.nr ■truaurf, which had 
already liter i predicted by Clifford 1 M) years .ig>i. and Einstein and Erwin 
Sthrodint'ct, seventy years ago, Notiiiii!-, complex Inn n is dillercnt because 
il reveals a universe of real quantum wave structures that we live in hut scl- 
lintn see. Win hail (Ins tmi hetlr loulid hclmc? Decm.se ln> out bad kinked' 
I iitiittunaitly, i he Hemo.. ntu>. pariick agreed with human emotional 
experience so must people were s.utsticil with it. ['.iigr.iincd habits are hard to 
displace. Happilv, Nature lias rn ide tin ihil siiihiiui oJ (lit electron, protun 






very simple 
of the particle. 



a pait ol sphtric.il waves whose tenter is the loca- 



,c,he 



Darwinian Survival Affects Our Perspective. Wc don't i 

space mtdinm because our snrvis-al as an animal species depends 

tics riot closely related to the space medium Traditional science has tended to 

comprehend the universe in terms of our own local experiences. 

Human survival perspective has another eniori.iii.il hi. is We tend to see 
space as three rectangular dimensions, one of which is the vertical gravity 
veemt of hank phis two other vectors pciptiulkul.it lo it, shaped like the 
Earthly houses we live in and dial protect us. On tlu othei hand, (he nut 
sliafK ill" t he enomious universe is spherital whose iuijwitiaui dimensions are 
inwaid and outward, ilu direction ol waves in space, it: ilu- vasi expanse of 
the real universe gravity occurs weakly, sn ih.it its direction U inconscqiicn- 
lial in the larger scheme of the coMiios, despite its local inipoiiaii^c to its 

The answer to Einstein's question, A put petted th&book is m puuidc 

you with a complete answer describing the electron, its origin and mlc in the 
universe. Just as Einstein speculated, the electron is indeed the leading playci in 
the universe and is iiiiini.iielv involved Willi ui.iiier. lite laws iifli.iluie. atul mil 
lives, Tllis exploration describes for the first time the nrigim aftaaitifit lata and 
is therefore of' immense importance o> science, industry, and society, hi slum, it 
describes the physical reality of Nature, sought In natural philosophers for thou- 
sand of years. At the same time wc will seek to understand win Ei osteins simple 
question had lain dormant Int riliv years, ignored by the science community, 
although it turns out to have a simple answer. 

How to view the Quantum Universe. The discovery of the wave 
structure of the elect rot) and other matter is an adventure in which you find 
the origin of the natural laws, a new powerful tool of science, and an exciriug 
window on cosmology as well as ourselves. But old ways of thinking must 
he discarded. Rut instance, a well-educated uiiautuui physicist expects that 
all quantum phenomena must derive from Schrodingct's Equation. No! It is 
ihe othct way around! Schrodinger 's Conation and the laws are derived from 
the quantum wave si met u re of the universe. Understanding the physical 
world demands learning new quantum wave rules. They are few and simple, 
hut one has to think anew and discard false rules, such as the material point 
particle. In their plate we- musi deduce, as did Schnklingcr, that location, 
charge and mass of matiet arc properties of I he wave structure, 
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ElNSTEItA Question. Einstein wished to resolve the disparity between 
the experimental properties of (he electron and the common discrete 
electron model. He also wanted to know why it appears that "God 
plays diet" according io the uncetiainty iriietpretaiinn of quantum mechan- 
ics that In.- did 1101 lulicvv. I'liis lapmcd l-nding solutions to the wave 
equation in a quantum space predicted ' >y Gilford and Schiodinger. rherc 
is only one mathematically valid choice in our 3D world: The Scalar Wave 
Equation. Wolff [19901. Mead |2000), and Hasclhmsi [20051 explored the 
Scalai Wave lunation .nut found that it- solutions form a quantum-wave 
structure, possessing .ill die electron's experimental properties, eliminating 
the paradoxes of quantum mechanics and cosmology. This wave structure 
inmpleteiy replaces [lit material particle. This is what Finstein wanted to 
know. Finding that the discrete panicle electron does not exist, removes the 
Bohr interprei.ii ion of the wave lunctions ami assures us that Clod does not 
play dice. I in iioii-iiu hi in.iiK.i 1 ..ppi.- i-.h oinlined below describes lite 

Waves without Mathematics. You need not be a mathematician to 

understand the wave structure of the Universe, so I have written the descrip- 
tion below inordinary prose. Ai the same nine. 1 base also wtitten some of 
the related equations. Wily Ixitli; So you can vcttl'y that indeed both descrip- 
tions agree. You can read cuhci m lioili. :is you like. In addiiioii you will have 
the important advantage u! Ionising on the '.ouccpnial origin ol the equa- 
tions that is often lost when algebra is the only goal. 

The scalar wave equation in Space. A wave equation is a descrip- 
tion of the behavior of the energy in the medium of the waves. Like all wave 
media, the space medium of the WSM possesses an energy density measured 
in joules/cubic meter using metric units. When waves occur, energy of motion 
(■ kinetic energy = K.E.) is changing back and forth with energy of position 
(= potential energy = PE.i. It is precisely this energy-exchanging property 
thai can be written as a wave equation. There arc always rwo properties of the 
medium that appear in the equation: One is the energy density that enters the 
term for kinetic energy. The second is [he elasticity that enters the term for 
potential energy. 

The universe abounds with things that oscillate, such as; the ocean surface, 
a violin string, a drumhead, a child on a swing, as well as the structure of elec- 
trons and atomic matter. A wave equation can be written for all of these that 
when solved describes position and morion of the waves. Some waves oscillate 
rapidly and some slowly-, this depends on the energy density and elasticity. 
Similarly, the speed of the waves depends on the two factors. In the case of the 
space medium, the density is very large and the elasticity is eery low. These 
produce a very high speed of the waves. In fact it is the highest known speed 
- the velocity of light c. When you combine both Principles 1! and 1 all the 
Natural Laws appear. 
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PRINCIPLE I OF THE WSM STATES: 
A quantum wane medium exists in 3D sprue. 

i his seems almost urn >iin;'l. Imr hi simplicity h (lit! iving lor its solutions con- 
tain mure than half of the Natural Laws, including QM. cnnscrv.it ion of energy, 
the mass increase- of spcti.il iclativity, and ilu- trl.uivwu energy equation, 

fti understand the electron we need rti lind .intl solve a wavi equation in 
space. Since the universe is three-dimensional, the only choice is the well- 
known scalar 3D wave equation. Ii is nor fruitful 10 consider [he vector wave 
equation — so familiar in electromagnetic wave guides — because that has no 
sohn inns in 3-D space, finis this step was easy — only one choice. 

Theft are only two possible spherical w.ivt solutions Again in sasy step: 
One is a spherical converging wave, termed an tn-wiwt. The other is a 
spherical diverging out-wave. Both travel at the speed of lighi k) ami both 
come together at a common wave-center. This is where the 'panicle' appears 
to be located because energy exchanges occur here. At the wave-center, the 
in-wave transforms to an uur-wavt, but in order to do this it must undergo a 
quantum total ion tli.it pioJiKo Llie I.uuiliK pny/.lmg spin ol tla election. It 
matches- the experimental value of: Spin = ±h/4». 

To futthcr niids ratsnd the electron, go to the math appendix chapter lor 
j discussion ol die mathematics, ["here foil will sec [lie election limn jii 
algebraic perspective ihar shows von [lie origin ol some at the Narural Laws 
lh;it are algebraic. 

A third way to understand the electron is a visual perspective that tells 
you how it looks if yon could bridge the enormous difference of size, which 
you cannot. However you can picture the waves in your mind as continually 
expanding ami converging bubbles' of energy as drawn in figure 3. 1 . But bet- 
ter yet - .1 trip to your computer will show you moving animated waves of the 
electron created in computet progtams bv four hrillhiii computer scientists. 
- The four best web sites are: 

1. www.QuantumMdtter.com/see.btml (made by Winston Wolff in 
Berkeley, California. This was the first ever animation, 1994). 

2. www. ryttiibagan.net/mHte/SMtidiiig Wape3D/StaiidingWane3D.bttn 
{made by Mike Weber who is an officer on a US Navy 

nuclear submarine). 

3. www.daugfrreieareb.com/orbtials/irnfrxJmnt {by Dean Dauger at 
UCLA, Los Angeles who won national prizes for this work while 
still an undcr-grad student). 

4. www.SftaceAndMotion.com/fjhysksJmnl (by Geoff Hasel hurst in 
Noma! up, Australia, who was the first person to deduce the WSM 
on philosophical grounds). 

5. www.geocities.ccm/ginfiritiereOO/marter.btm (by Gabricle Frenicre 
in Canada). 
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These animations show you hovv the two ii|y..: ■ '"" ' : - - ■ ' 

resonance (the electron) in space around a center. You can exchange Ideas ,u 1 
Yahoo discussion group: 

hnp://groups.yahoo,cotn/group/Wavc-S[ructurc-Maitcr/ 



Waves of the electron-positron. The two in/out waves can be 
combined in only two ways to form the structures or' the electron-positron 
as shown in the animations and Figure 3. 1 . These are combinations of (he 
in- and out- spherical waves: 

Electron ■ IMwave — OUTwave with CWspin 

Positron « OUTwave — I Nwavc with CCW spin 

Out 

In 




The converging in-waves reverse direction at the center io become diverg- 
ing our-wava. This reversal is expressed mathematically by CW and CCW 
spin rotation operators on (he waves. The oper.u up. cause eiiliei "3D clockwise 

or '3D counter-clockwise' allowed wavc-ruoiiotis thai do angle up (he 

coordinates of space. The inward wave spins or rotates twice in a 3D fashion 
that transforms it to an outward wave as in Figure 3- 1 . The rotation fulfills a 
geometric requirement of wavecojiiinuiis and produces the lortucily mystcii- 
ous quantum spin of value tliMjt. Both the amplitude of the waves and the 
direction ot spin are opposite to each other in the electron and positron. This is 
the reason thai electron-position superposition produces annihilation. Notice 
how simple Nature makes the elecmin by choosing the simplest and onK pos- 
sible means of oscillating in free space! Also notice that Nature has chosen to 
consinic! (he building blocks of matter always in just two forms. We live in a 
binary Universe! 

Wheeler and Feynman (1945) sou gin to find how an electron radiates 
energy. They approximately described the behavior of the electron using elec- 
iromagnctic waves: The WSM was not known at that time. Their description 
of (he in-waves as a Huygcns superposition of nut-waves from oilier particles 
(ahsotbers) in the universe, shown in Figuie i.2. accoids with other calcu- 
lations. Missing from the W&F description was the 720* rotation of the 
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vavc ili.it changes ii t.i -in inn -wave I I lis basis ni electron spin w 

*m before lie work of Wolff [2001] and Barry -Pratt 11986). 



iHt 







FTHE WSM is used to calculate i he density 

dp tin- l i l i . 1 1 . n i [ 1 1 wave iiu-dium - lilt- space .ill around Ms. The rule ol I lie- 

medium «■» lotcsccn id IKK.-S liy Erusi Math who noticed lli.il (tie inerli.i 

ii fa body depended on the presence of the visible stars as written above. The 

energy exchange <il inerli.i il nially tikes place with the space medium urn 
tin fixed stars i lowcvei ii appears to bi the fixed stars because thc\ establish 
the density it I the space medium. Principle [1 is: 
t>rm:!\ tit if.iit : /iru//i'iiiti/i,it iv M 'M uf MuMiua fivm ail matterlHeadi duttinu itfihtittDt 

This SUM includes .ill ihe matter in a sphere with a radius tt|ital tci the 
Hubble Radius. Principle II shows tile origin of the inertial energy exchange 
mechanism, formerly unknown and rcg.uded as a paradox. The exchange 
is the interaction of waves from accelerated miner wirh the universal space 
medium surrounding it. This happens because space is not empty; it is a 
quantum wave medium created by waves from every particle in the universe. 
Inertia, charge, and other forces are mediated by the pervasive space medium, 

ExpKSS this in another way: The matter of the I 'niver.se creates the wave 
medium in all space nf the Universe- Thus the inertia of an accelerated 
object is an energy exchange to the waves in the space .iroiuul ii. As a result 
our observaiiint of acceleration appears to be caused by the framework of 
the llxeii stars. The laser gyrtt used in commercial aitetaft is .in important 
.ipplitaiion of Piindple II. You tun cxpeticnci niiational inertia yourscll by 
spinning mi a piano stool. 

blow is Principle II obtained mathematically" Willi | h»0| extended 
Mach's Principle hy calculating the density of the wave medium as the si 
die amplitudes of the waves from every particle in the universe, each dimin- 
ished by the inverse square of die distance. Knowing the density you can 
calculate the velocity of the electron waves, their amplitude and lite motion 
• if tlu- wave centers, (heir velocity c is almnsi constant everywhere because 



of 
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! litre are so main : It!"': pontics (mostly hydrogen) contributing waves bui 
c varies minutely near large masses like the Sun. 

It is important to realize tli.it inertia is .in interaction between an accelcr- 
UJ space. You should not try to imagine that 
the object is interacting with the distant Mars. Instead ilie density of ihe 
surrounding space is already created by the waves from die distant stars, This 
agrees with laboratory experience using gyroscopes, accelero meters, anil die 
laser gyrti.s iliat navigate .install. Reion l-.u-w kdi;; ol die spate medium, 
inertia was a paradox Stated by Ncwmu is: .iLiioii-.n-.i-distance. 

If you think Principle II over carefully, you will notice a strange feedback 
lump in \jttire. as follows: The matter of (hi universe combines to tell the space 
medium what it is and in turn the medium tells all matter how to behave- In 
other words: The matter ol'rhe universe determines the panicles and the 
panicles determine the matter. How does this happen? 

The reader may be inclined to disbelieve this strange result. But there ate 
several cmilum.iiintis, one 'it which is Einstein's General Relativity (GTR) 
which contains rhe same feedback loop: Reduced W basics GTR calculates 
the density of space-time at each puini in space using die density of matter 
and energy everywhere in the universe. A varying density is referred to as 
an valine uf space. T!ii% space density is iheii used n> determine the paths of 
moving niattct and ol light which follow the curvature. Archibald Wheeler 
expressed this; All the matter of the universe tells space how to curve and in turn 
spate tells matter how it must move. The feedback loop is the same. "This is not 
iuipiisiiig because we will find that all physical laws are a result ol the VSM 
and Us space medium. If GTR were not Included this would be unexpected 
indeed. Nevertheless, this feedback in Nature is puzzling and perhaps the 
reader can deduce its cause. It will he discussed further in the Chapter on 
Astronomy and Cosmology. 
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CHAPTER 



FOUR 



Nature, Evolution and 
the binary universe 

I. The Measurement of Natures Mathematics. 

II. Seeking the Origins of the Natural Laws. 
III. Nature's Mathematical Basis of Wave Structure. 



"Most of us often encounter the truth but we usually pick 
ourselves up and pretend it didn V happen." 



- I Vi ns ton Churchill 



O) 'M ' SCHRODINGER'S UNIVERSE 



t; 



tcrc are intimate relationships between matter, the Natural laws, and 
he Universe that are inherent in the meaning of those words and also 
have i he character ol In nary numbers, I hese relationships become 
id simple after learning the Wave Structure ol Matter. 



FLEAS AND OTHER TINY THINGS. 

enduring emotional appeal, so the analogy ol' comparing matter w grains 
of sand has long been popular. Poet Ogdcn Nash whimsically compared 
panicles, of mailer to fleas on a dog writing; 

"Fleas have smaller fleas. 
And these fleas have tinier fleas upon 'urn, 

And so on, ad infinitum. ' 
This emoiional error has had catastrophic coiiseuuetiies. li lias culminated 
in the current Standard Model of the American Physical Society, derived 
ftotn accelerator-machine experiments, where the big fleas ate the hadroti 
particles, lesser fleas arc the leprous, smaller fleas are the 'miarks' and these 
arc all joined together with bits ofglue termed 'photons', 'gluons', 'gravirons', 
Higgs bosons', and other whimsy. There is no limit to the imagination of 
the Standard- mode I panicles because, as Ogden Nash predicted, those fleas 
arc generated without limit. This coricspoiuh t<> the physical fact that tile 
number of "pat ticks' observable will .ilways increase as the energy of accel- 
erator machines is increased. Clearly, the hope that such unlimited panicles 
could underlie die structure of matter is a fantasy, Bui ihere are other reasons, 
economic and political, that explain why this futile search goes on. described 
in the following chapiets. 

Recognizing truth. We already know that the n.iunal laws are empirical 
laws, or mathematical rules created to descrilw the experiments as best possible. 
However no origin of the laws is known since they are only mathematical rules 
to match experiments. "Hit? book shows the BUt Origins arc based in the Wave 
Structure of Matter fWSM). The intelligent skeptical reader asks, "How do 
you know the WSM is true? In reply: The test is lliat Laws contained in the 
WSM must cnrro.pont! exactly with all .morale empirical measurements and 
the WSM must show the physical origin tit these natural laws. These tests arc 
satisfied, as we will see. Further, it is also found without exceptions thai the 
WSM is inherently the origin of natural laws. Clearly, the WSM is a funda- 
mental pan of Nature. 

Sometimes there ate small differences between the form ul'the empirical 
laws and the experiments, as for example in the Coulomb law of electric 
charge. In this case, the WSM matches the experimental result and the com- 
mon Gmlomh rule is slightly wrong - a proof of the WSM. This difference 
happened because old laws were obtained by fitting a mathematical equation 
to properties of mailer ai macro dimensions. It missed the small changes at 
atomic dimension. But a complete law should be true for all dimensions. 
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As might ix' expected , knowing iln.- basic -iinn. t uit- ol tinner in nature 
should lean* to new understanding of matter and laws, not previously known. 
This has already occurred: origins have been found U>r dec i run -.pin, gravity, 
ihe red shift, inagrieiu Liw ol micro urcuirs. .ind orhei puralcs. Bui this is 
just ,1 in-ginning. There is much inure Hi he found in ifnin-.Jri.il applicdiMiis 
especially ii.uuHeJuiulogy. 1'crhaps you. die curious reader will join ihis 
exciting search. 

The simplicity of binary waves. As is usually Found tor most truth in 
nature, the space resonance, the wave structure of matter, is very simple - in 

l.ici it Could h.irdlv hi simpler being comimsed id 'ink iwo binary waves that 
arc formed of a single substance, the wave medium. Traveling in opposite 
directions, the two waves arc mirror images ol each oilier. Many atldeni phi 
Insophcrs, svho c.ucliilly observed nature and deduced some of its properties, 
had predicted lhai naiute is based on a single substance. 

These binary elements or waves, .ire ihc hotiom tit an inverted pyramid 
of forms of matter I avers of die pyramid increase in complexity beginning 
at the bottom wiih: a' ihc WSM. bl the atoms of the Mendeleev Atomic 
Table, c! the iuotganic molecules which form thi minerals and suheiatucs 
of the Earth, d) the complex organic molecules that are the building blocks 
of living things, and e) the very complex structures of life - plains, animals. 
and outselvcs. The complexity of matter at the top ot ihc pyramid is beyond 
mathematical description hut we can. in principle, understand how to atrivc 
there because ol iis simple biliary basis. That so much information and 
apparent complex behavior can he the tesuli ot such a simple basic : 
is amazing. 



THE EVOLUTION OF LlFE. 

Richard Dawkins in his best-seller book. The Biirat Watchmaker. (19%) 
made pioneering steps to understand the evolution of life by examining irs 
genetic basis according to the mathematics ol probability Mi' finds thai evo 
lutioii is best explained by [he existence of primitive replicator molecules that 
were able to duplicate their own strucrure. These were the precursors of the 
RNA-DNA molecules found in every living cell today. Critical to Darwinian 
evolution is the concept that not every theoretical mtu.tted i;eiie is actually 
probable. Dawkins finds that only the most probable paths are followed in 
the development of new genetic ttaits. The wave structure of matter provides 
a reason why this might occur: Only special, usually s> in niciiie.il. atomic 
and molecular sttuctures occur frequently in nature; For examples. H. 0. N, 
and C atoms, the six-eaibon-atutn l)cii/eite ling, the water molecule, and 
the hydrogen molecule .lie common structures. Knowing the WSM we can 
sec that these common sti iictures are a icsuh of the Minimum Amplitude 
Principle ol the WSM discussed above. If so. another chapter may be added to 
the search lot the origin and meaning of life, using this new knowledge of the 
binary wave elements of matter 
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Nature is a computer. Those of as. who arc intimately involved with 
computers and communication are often humbled when wc realize that all 
I lie wonders <>l computer technology, the exciting color images on our moni- 
tors, the lightning-speed messages, the world wide web or" information, and 
even love affairs, which began on the Internet, arc only a stream of binary 
numbers! Just an elect runic "dit-Jah. Jit-utt. Jit-Jah. Jit Jit". Just zeros and 
iiik--.... nothing mure! Tin. thought that human love affairs may be electronic 
makes you smile. But this prutound concept is well known; that simple 
systems can evolve into fantastic complexity. We can relate this to ourselves, 
as we humans are surd} one of the must amazing, complex evolved sttuc- 
cures. This remarkable concept tscasici to understand if j stream of familiar 
decimal numbers is used in create lire -.(Hinds and painted images on a screen. 
Bur it doesn't matter: binary or decimal, number^ an numbers, in any case, 
the contrast between the binary stream and the final display is awe-inspiring. 
Wc arc ama/cd by this remarkable capability of mathematics. 



e this about the 



arkabie properties of space at 
m ihi.uk logic cu 



Mathematics and Life. There is another 

can muse upon. A philosopher friend (GH) w 

nf mathematics with waves and space, 

"I would turn this around ami say the ran 
its wave muttons ttnJerlie the logic of mat hen 
he generally define J as the necessary consequence oj the language we are 
using (defined by principles), and when correctly applied then it is true. For 
example if I define 1*1=2 and 1*1*1 -3 then it must also he true that 
1*2=3 Similarly, if I am older than Robert, and you are lilder than me, 
then you must also he older than Robert. This is a necessary eonstquetice of 
our language. What we are. doing in this study of nature, is creating a new 
language that describes reality based upon spherical waves flowing IN and 
OUT through their respective wave centers. This new simple language is 
required for a logical, true description of Nature, of our world, and how we 
exist in it, and sense this world " 

Nature is also binary in its physical structure of matter and energy. Knowing 
the properties of mathem aiis.il binaries, and lttiowingili.it inward/outward 
waves arc the structure of panicles, we realize rhat Nature is a universe builr 
with binary elements rhat arc pairs of spherical quantum waves. The simplic- 
ity is humbling. Complicated messages, videos, sounds, and emotions are 
combinations of the inward and outward quantum waves that consritute the 
charged partides of matter. These two quantum waves are all that is necessary 
to construct protons and electrons, atoms that become molecules, which, in 
turn, compose the solid, liquid and gaseous tnaltei of the universe. 

And finally, after many billions of years, nature has evolved mathemati- 
cal methods (The replicators of Richard Dawkins above) of making similar 
copies of complex wave systems (RNA-DNA organic molecules), which have 
led lo life in the model of Darwinian Evolution. Thus living things, includ- 
ing you and me. are made of complex matter, that is. evolved large wave 
syscems. Bui their basic elements ate just simple wave centers formed by 
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pairs til spherical wives. Large wave combinations arc held in stable arrange- 
ments by ,i well-known property of waves, thai is. the ability ol wave centers 
ro combine their amplitudes, and arrange themselves rri produce minimum 
total amplitude. Tins is seen in the familiar leveling of the water of a lake, 
in i he How of energy front hot to told, Another result is thai similar centers 
resonate with cull oilier when they occupy tlie vjiih spate. If iwu waves have 
identical amplitudes, lie;. icinlnrte eatli mltei. II two waves have opposite 
amplitudes, they cancel and the waves annihilate each other. This explains 
why charges attract or repel each other. 

Waves. tic the origin of proper) its of" minerals or wood, lot example, to he 
hard'. A large ituuibci of wave ceniets are held rigidly together in mini- 
mum amplitude structures and hence take on geometrical properties cubes. 
tetrahedrons, etc, thai form crystals. The old panicle models were .11 .1 loss in 
explain solid matter because there was no mechanism of the forces between 
rhem. It is now clear ihat the picscucc of the waves is the mechanism of force 
and solid structures are formed of combined waves, analogous 10 waves in ,1 
drum, a pipe, or other musical instrument. 

ii i-.iliisspcvi.il pioperxi ..i icson.iiice that leads 10 the atomic table of ele- 
ments and the vast numbers of molecules that can lie formed from them. Like 
binary numbers, the binary pans of waves piovidi endless combinations to 
form different kinds of matter. Perhaps a more elegant and inspiring analogy is 
die comparison of N.n tire's quantum waves with musical notes Music 15 also 
structured of simple waves that can be combined and tesonated in a myriad of 
ways U a compose) and .111 orchestra 10 produce vast numbers ot" melodies and 
compositions. Whimsically, this analogy might Ik- interpreted to conclude that 
humans should live more harmoniously, than we do because we are a small part 
of the greatest orchestra that is Nature and the Cosmos. Our lives may have a 
goal of the harmony of the Spheres in a musical universe! 

It is not difficult to sec the binary universe- iti action il we look. We see the 
binary universe when we observe that there arc only two kinds of etccirical 
charge, that all particles have anti-particles, and that particle spin is cither 
clockwise or counter-clockwise. The concept of anti-matter is just a form 
of matter thai has opposite phases of* the spherical waves of the particle 
reso nances. 

The Balances Harmony of Energy. A basic physics calculation of 
the energy in any oscillator shows they have balanced kinetic energy forces 

and potential energy forces. This is why the motion .if the oscillator is .1 sine 
wave, the result of balance Imwceu these two energies ami forces. This fact 
underlies the structure of the oscillating wave pairs of matter. Tints energy 
and force balance are basic to all matter, [f you wish, you can speculate upon 
the ancient wisdom of Eastern Mysticism, particularly Buddhism, that also 
has a foundation of balance and harmony, and a connectedness and perpet- 
ual change of all things. This is also seen in th« balances of the Chinese yin 
and yang concept nf life and the heat and cold concept of good health. How 
were these ancicni philosophers able to deduce the situciutc of matrcr before 
qu tin is were even suspected: Clevet people! 
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The business lit physics is ilu- ,ilis!i,iti description mid qiuntilkaiion ol 
fact* observed in nature. The rules we form for reconstruction and 
expression of tin- observed tacts are s lie- laws nl tuniii and Pri-iupk'- 
of nature. Several centuries of experimental observation has turned up a half 
dozen mathematical rules and a dozen constant numbers that have become 
tin discipline ol physics. These niiesarc named tin- 'Natural Laws'. The laws 
can he combined mathematically in myriad ways to produce the disciplines 
i>[ met lianics, clcuiicuy, chemistry, engineering, geology and oihet applied 
sciences. In this book we wish to lind how the laws originated from the wave 

Since past laws were obtained by measurement ol nature rather than 
derived from other knowledge, they are by definition rrnprncataivi "ol 
unknown origin". Therefore if we seek to find the origins oflaws we c; 



* the existing la 
\Mth logical deduction and established n 
pics. The classic method: that is propose a theory a 



it her observed facts togerhcr 
find new prinei- 
; the laws, and then do 
.irk becati.se we are seeking tin unguis ol the laws 
eh for origins must probe deeper into nature than hcrc- 
mttire and we must he prepared to find unprecedented peisperrivcof naiutc- 
Accordingly in the search for the origins of natural laws, observations of 
unexplained purales, like quantum parricles and in cosmology, are attractive 
places to begin Finally, the proof of the origins of laws so deduced must be a 
match between the observed empirical rules and the origins derived from the 
wave structure of matter. 

As explained above, when seeking origins, It is important not to inad- 
vertently use the existing rules (laws) to deduce themselves. Such circular 
reasoning can occur if, for example, a mechanical toy model from macro- 
pliysics is assumed to be the structure of a quantum parriclc. In the same 
vein, the quantum rales of quantum particles can Ik extrapolated to large 
macro-objects, but the inverse is not possible Logically, finding the origins 
of existing taws (rules) requires forming new Concepts ilial nevertheless satisfy 
observed data. It is a major result of this hook to deduce that the natural 
laws originate iroin tin pniptnies of the wave mi net lire of the charged 
particles (electron, proton, etc), and the properties of space (ether, vacuum, 
and such terms), which hum the totality ut all particle tpiatiiiiin wave.s. 
The discovery of these origins creates a radical new picture of the physi- 
cal world: quantum mechanics and relativiry are united, origins of forces 
arc understood, puizles and paradoxes are explained and, most important, 
iL'lainmsltips between tiii..r,>,>l:vsics (electrons and particles) and the universe 
(cosmology) arc seen to lie a result of an all-pervading spec (the vacuum or 
ether) filled with osculating quantum particle waves. This is discussed further 
in rhe chapter on Origins of Laws. 



st KROOINGER'S UNI Vt Kit ■ 49 (j 



sk rion ii how does matter here' depend on 

other Matter elsewhere in the Universe? 

I Ins ■jiioiioii ins.-lvcs the meaning of these words: particles, laws and 
Universe. We will sec ihsU the wiml- sax inln. icinlv iiHcr-cormccrcd, To state 
that the universe exists makes demand!, un its content. Without particles 
to populate a universe, the universe could nut esist because- our concept 
of universe in ;i collection ol panicles and their distribution. Thus our 
understanding of our universe depends on our understanding of ihe panicles 
in if. Further, rhc natural laws of the universe have no meaning wiilutui 
panicles: because laws demand rhc presence of particles, upon which the 
laws can operate. Particles without laws are meaningless because particles 
are defined by the laws that identify' rhctu. In order to relate the laws to 
Nature, we need to understand iheil relationship [■-■ ihe electron and proton, 
the two 'panicles whose inliuue waves dominate the Universe. Thus our per- 
ception ol panicles and the Universe depends on the limit ol the natural laws. 

These three, /Mfrtwies, Liivj, and the Uitiivrst arc an interdependent tril- 
ogy I'ach iei|iiiits the existence ol the others. TltCrcfiHc, wc cannot expert 
10 understand cosmology, die siruciure ot'lhe universe, unless we also 
understand the relationships iviiJiin the trilogy. Ihe relationships between 
separated panicles of matter arc brought out by the following discussions of 
the natural laws (rules of Nature). Newton, Leibnitz. Lorttire, Sciirodingcr, 
and Mach asked and discussed many of the arguments given below arid 
deduced many properties that the rules, forces and particles twist have. One 
such propcrry is known as Mach's Principle thai asserts tiiar inertia is a result 
of an menial lefetence frame established by all tnaiicr in the universe. 1 will 
say more about this later. 

WHAT IS SpaceI Space is something that we don't ordinarily observe in our 
casual lift, h needs a special explanation. You can deduce that something 
must exist if you look about you. and sense the three-dimensional (spheri- 
cal) space around you in which we all exist. Your senses art coma. Science- 
depends upon this space and its properties as the one foundation for all our 
experiences of the Universe. II space exists then it inusr h.ivi properties- tltrar 
as a wave medium Consider ihe role of" waves in a substance like a diamond. 
A diamond is solid to our senses - a property of ihe waves in space. We can't 
set the space, but we can sense the spherical waves Mowing through the space 
that form the wave centers thai arc the carbon atoms of the diamond. So 
wc deduce the space must lie there as a very rigid medium of the waves that 
produce the regular spacing of the carbon atoms. In contrast, the old discrete 
panicle concept cannot explain how the carbon atoms appear suspended, 
unconnected, in a regular crystal array. There are no waves, no space, and no 
medium - just a puizlc. 

Darwinian Survival Affects Our perspective 

Wc don't trasih see ihe space medium. In out self- i nc used hum. in perspective 
few of us arc even aware of the wave medium in which wc exist. Traditional 
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science has tended to comprehend ihe universe in terms "four own local 
cxpcrieiiLCs. for example. >>U science lias assumed that matter particles arc 
like tiny grains of sand. But only a few people like Einstein saw that grains, 
were impossible ot evet asked how die grains communicate lotces - unex- 
plained by the old physics. Forces were 'magic' or 'faiih', depending on your 
scientific taste. If" you abandon the logic til science, you can ailiihtirc iori.es 
to Druids ..f :1k- puds of Valhalla or I lades depending on your plnlosopliit.il 
taste. The WSM in cosmological space removes this confusion. 

Human survival ha>. .inotln i bias. We lend to sec space as three rectangular 
dimensions, one of which is the vertical gravity vector of Earth, plus two 
other vectors perpendicular to it. shaped like the earrhly houses that protect 
lis. We tend to prefer 3D as a coordinate system. Kecogrii/ing (his hi.i- sit 
realiic the true shape of I lit enormous Universe is spherical whose impoiiarii 
dimensions are inward and outward, the directions of waves in space. 

PRINCIPLES OF NATURE 



T 



tacics of the electron and the origin ot die natural laws can 
d from only three Principles that underlie the Quantum 
:ture of Matter. Nothing else is needed. These are: 

1 ) The Wave Equation of scalar (quantum) waves. 

2) A Wave Density Principle that determines how die medium is formed. 

3) A Minimum Amplitude Principle (MAP) that describes the behavior 



It is possible to obtain the third from the second, so actually only two principles 
arc enough, but without MAP math is abstract. These three principles arc the 
paint on the palette that Nature uses to conceive, design, and build the material 

MAP: or the Minimum Amplitude Principle III. If you would like- 
to see how the third principle III is obtained from Principle II. use the fol- 
lowing description of over-lapping wave behavior. Imagine two electrons or 
spherical wave systems a few centimeters apart. Call them A and B. Since 
waves near their wave center have a higher wave amplitude, the in-waves of 
A will have a lower amplitude than the central in- or out-waves of B. Hence 
the high amplitude waves ol B over-lapped with the low amplitude wave of 
A. increase the deiisit) of the background space -according to Principle II. 
Thus the high amplitude waves of B have a greater velocity, and will catch up 
to the slower, low amplitude in-wave of A The resull is that the waves will 
move together until (licit velocities become equal, so (lies will stay together. 
Accordingly the waves have balanced and minimized their wave amplitudes. 
This is the MAP principle 111. 

In general, a non-uniform medium will cause a change In shape of a 
spherical wave system making it ellipsoidal, so rhat the system's inwaves will 
continuously converge to new locations for the wave center. We will observe 
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m the human scale. 



(his is motion or an acceleration of (he wave-inner (the particle] This motion 
will decrease the non-uniformity ot'the medium; again the rule of MAR 

In Einstein's General Relativity, space is described in spliencil/cllipsnidal 
genmem. \ tioii-imiloriii wave medium is ttcaled as tin. cuiv.it utc of a lout 
dimensional Minkowski space. This is a more detailed, .ibsttau and tnatheni.i! 
ical description of space, the wave medium hut it is equivalent to the W5M. 

The appearance of a point particle. The interactions we observe for 
'particles' occui mostly neat to each wave tenter, where I he wave amplitude is 
very high. This is why we tend m see tile wave centers as resembling 'points'. 
Keep in mind that must of the wave amplitude, even though it extends « 
infinity, is inside a radius <>f in meters - rather small n 

A Cauldron hi Waves. When an outgoing w 

particles, their out- waves .ire joined with pan lit the initial onr-wave. These 
out-waves arrive in phase at the initial center. Thus the out-waves from all 
the other particles lorm .1 I luvgem 1 oiiiliin.uion wave front that is the 
in-wave of the initial particle. Tit is occurs throughout the universe so that 
each panicle depend* on all others to create irs in-wave. We see it is wrong to 
imagine each panicle as not pan of in- and 11111 -waves, because one pan can- 
not exist alone. We have to think of each panicle as unsuitably joined with 
other matter ot tit! univcisi . Although particle-centers are widely separated, 
they are one unified structure. 

The philosophic.il conclusions are fascinating The connectedness of the 
universe asset t.s; Everything we are and obitrit here tin liitrlh, matte -lawi-ltfe. 
necessarily depends on tiie existence of all the matter in tire itniime Wc must 
conclude, if the stars and galaxies were not in the heavens, wc could not exist! 
Titus, wc are part of the universe, and (he universe is part of us. 

Buddhism within the Wave Structure of Matter. U is not the 

purpose ol this hook to investigate tile existence of intelligence or religion in 
the W'u'i Si rucnirc of Matter. Nevertheless, many scholars of cor - 
have noted them. One of the them, Yasuhiko Genku Kimtiia. philosopher 
and Editor-in-Chief of die journal VIA, comments below 

loday. scicuci I1.1bi11t.1lly views the universe sti iitnually. lite paradigm of 
Western mode rhinkingand conceptual bat ion is structure-oriented, and the 
Western languages .ire noun-based, unlike Tibetan or Japanese which is verb- 
based And process-oriented. Thus, the ptoccss-orictitcd Eastern mind can 
understand and appreciate the Wave Structure of Matter <WSM) more easily 
or readily than the structure-oriented Western mind, which now dominates 
the wurld 

Because of the Western mind's structure orientation, the universe is seen 
as an aggregate of particles (entities) while Divinity or Cod is seen assume 
sort of :i supreme entity, Thus, the (lotions such as the discrete particles, the 
discontinuity of motion, the wave-panicle duality, and the Big-Bang that are 
propounded 111 physics and cosmology lire paradigmaricalb believed to be 
true. Many people believe that the Big-Bang is a fair and that the quantum 
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ir logical comprehension, both of which beliefs u 
n he fal.se in the light of WSM. 



English word "ph< 

According to this vi 
beginning {in time) 01 
dial "staff" of the Uni 
with Light which uno 



world defies r: 
proven or shown u 

Now, according to the most advanced form of Buddhism. Dzags-chen 
priininma-it "/og-chcn"j. the fundamental matter or "mi iff" ol the uni- 
verse lus three bask attributes; ifenneu (in the sense of ceaseless opening). 
resonance (which is excitatory intelligence), and radiance (in t he sense 
of the primordial light, which lights-up the phenomenal universe. The 

ncs from a Greek root, meaning "light-up.") 
, the universe is eternal and infinite, having no 
a end (in space). The SpOOC which b iln. primor- 
rscand is essentially ihc Universe itself, is imbued 
: 

and with Resonance which is Ecstatic Intensity constituting Excitatory 
Intelligence which evolves in complexity Unlike 1 strntiiiK-nrientcd view, 
there is no what or who that pertutbs the space, 1k.-l.iusc i|ui( is all there is 
and it has resonance or perturbation as its essential nature nor is there any 
intelligence, consciousness, or freewill outside I he space hut Space itself is 
pimi.ndi.ill) conscious Hid iutelligcnt- 

Thc ancient Chinese Taoists identified a sei of logic opera lives in the 
universe, namely the yaug (yes/inward vectot), the yiti (no/outward vector), 
and the unnamed or the jieti in Tai H'suiing ("Jung (maylxVuiru-rouud pause 
between two vectors). The reason l-Ching uses the binary logic is because it 
is concerned with the phenomenal universe which is the result of lighting-tip 
after the freewill/creative choice has been made. Therefore, the phenomenal 
univetse is based on binary logic (of yes or no) and process (of inward or 
outward vector). 

When we combine these two BuddJiist and Taoist view with the concept 
of the Great Chain of Being of perennial philosophy of the East and West 
such as Piotinus' view, we will get a quite comprehensive view of the universe 
totally consistent with WSM. 

The question is how we can know the validity of these esoteric views? 
Milu Wolff uses the scientific method of knowing which is conjecture. The 
same applies to all legitimate scKntifU investigators. However, the Buddhists, 
Taoists, and others use a different method of knowing from conjecture in 
dieir investigation. This method is commonly known as meditation, which 
is the merhod of knowing in which the self (consciousness) become con- 
scious of consciousness itself without objectifying it. As a scientist must 
develop skills in the an of scientific investigation om niu.ii .lev. lop skills in 
the method of meditation, for without mastering the art of meditation, one 
can never understand what the Buddha knew. 
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CHAPTER 



FIVE 



origins of the natural 
Laws from the Wave 
Structure of Matter 



I.The Meaning of the Natural Laws 
II.The Origin ot the Natural Laws 



"A new scientific truth does not triumph by convincing 
its opponents and making them see the light, hut rather 
because its opponents eventually die, and a new generation 
grows up that is familiar with it." 

- Max plandt 
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INTRODUCTION. TllC purpose nl [lit duptei is HI show how lilt Natural 
Laws originate from the Wave Structure of Matter. Before the WSM. ail 
laws were derived iioin expeu 111t111.1l nic.isuieinciiis and the resulting 
empirical equations were used to describe the measurements. Now we can 
have both understanding and die mathematical origins. 

Philosophers have often sought rhc origin ot Narural laws in a relationship 

rerc capable of deep-space investigation, 
) support such inquiries ol Nature. We did not 
nc from or even that ii was possible to find out. 
i leligious fashion, that we were not allowed to 
to us by Nature. Still oth- 
ady complete and tc 



between the microscopic w 
large telescopes and i< 
there was no knowled 
know where natural laws ci 

know, that we must just accept the laws 
crs had believed that the natural laws w 



further understanding all we need do is mathematically manipulate them to 
discover their origins. 

I ■'luScisKmtltug began because curious scientists such as Clifford. F.insitin 
and SchrOdiligcr had noticed that all is not well with the empirical laws of 
nature, hi sin.! iled to predict. In addition, the ancient concept 

of Dctnocf itus. that particles art "points ot substance" was m direct conflict 
with both the new wave mechanics and en peri mental observation. Until 
recently, we didn't understand inertia, or whether a particulate "photon" can 
exist, or how "spin" can arise in a ipn ric particle. 

Before looking at the details of the origins of the natural laws, it is inspir- 
ing to think about the role of the mathematical natural laws and how mntk- 
tinuMsiliink about them. 



The Power of understanding in Equations. Great equations share 
with fine poetry an cxiranrdiiury power, ['nti.lv is iht inosr OOfltf&C and highly 
charged form of language, just as equations are the most succinct form of under- 
standing of die physical it.iliu ih.ii dies- Jesuitic, l-oi example, F. - inc is itself 
enormously powerful: its symbols encapsulate knowledge dtat can be applied to 
every energy conversion, from ones in every cell of every living thing on Earth, to 
the mosr distant cosmic explosion, Better yet. it seems to have held good since 
the beginning of time. The WSM tells us why. 

Great equations are |tisi as rich ;i siiniiilns to the imagination as is poetry. 
Shakespeare could no more have foreseen the multiple meanings that readers 
have perceived in "Shall 1 compare thee to a suiimieis ilayr" 1:1.111 Lmsteiti could 
liavc predicted the myriad consequences of his equations of rebiimy. None of 
tllLs is to imply tliat pociry and scientific equations .ire the same. Every poem 
is written in a particular language and loses its magic in tianslaiion, whereas an 
equation is expressed in the universal language of mathematics: E = m<r is rite 
same in English as it is in Urdu. But there arc differences; poets seek multiple 
meanings and interactions between words and thoughts, whereas scientists intend 
their equations to convey a single, logical meaning. 
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What is a Law of Nature? The natural Lw, describe natural behavior 
and arc usually txprc.--.scd as equations, before the WSM, each law was a 
inathcmaik.il copy ol measurements ol Nature; thus it was an empirical law. 
An analogy populatiml by tin [■ ivsicisi Richard beyi man helps to clarity 
ibis icbiiutislup between equations and empirical Loss. Imagine people 
watching a game of chess. II" they had ncvet been taught the rules of" chess, 
they Could work them nut simply hy observing how the players moved the 
various pieces. Now imagine that the players are not playing ordinary chess, 
but art moving the pieces according to a iihh.1i mote eomplic tied su ol ink:. 
on J hugely extended board. For the observers to lie able to work out the 

rules of the game, they would turn to watch parts ,■! ir cxtranety carefully, 

looking tor patterns and any other dues they could muster. That, in essence, 
was the predicament «if scientists before die WSM. 'I hey closely observed 
nature- the movements of die pieces - and tried 10 glean the underlying laws. 
Ir is difficult to understand Naiujt beyond tht empiddtl lows even though 
they can be written down conveniently as equations, but some laws, like 
the WSM. arc uoi empirical because they ditectly describe Nature itself. In 
physics, Einstein's equation of general relativity gives a new meaning ro grav- 
ity by equating ihe curvature of space to I lie energy density ol matter at that 
location. Then the curvature produces die gravity force. In quantum theory, 
Sell rod htgers equation describes die liehavioi oftnatrci in the micro-world 
as waves, enabling an understanding of atoms and molecules that had proved 
impossible with older ideas. John Nash, the Nobel prize-winning math- 
i-ni.irit'ian who siiflered from sthi/nphrcnia and is the subject ol the film <\ 
Beautiful Mind, came up with equations tli.it determined how two people 

ought to behave in competitive games, [icon ists and biologists l.ttet found 

that his ideas were extremely relevant to their work. 

The God of Nature is a Mathematician? Why is it that so many laws 

can be expressed as an .absolute eqiiarion; i.e. that rwo dilrcrcur quantities 
(the equation's lelt and right sides' are exactly equah Why do fundamental 
laws cxisi at all? A popular, tongue- in-chcek explanation is that God is a 
mathematician, .m idea that unhelpfully replaces profound questions with an 
unver ifiable proposition. 

The Indian-American astrophysicist Sulu.ilunauyan Chaiidrasckhar probably 
spoke for most great rhcorecidans when he remarked that when he found sonic 
iuv. Ian .11 insight n appeared 10 him m lx- something "thai had always licet 
l here and that I had chanced to pick up". According to this view, the equations 
tliat underlie the workings of the universe are in some sense already "out there' . 
independent of human existence, s< . thai scientists are cosmic archaeologists. Try- 
ing ro unearth laws that have lain hidden since time began. 

1 1| the hundreds of i housaiids of research scientists who have ever lived, 
very few have an important equation ro their name. Two scientists who 
were adept at discovering hiiid.uin:iral .'qii.uinns and ii,o [v.vcprive about 
rhc role of ma [hematics in science, were Allien Kiusreiri and the htillianl 
theoretical physicist Paul Dirac. lioth were remarkable in then ability ro 
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lirui new equations that were ;is k'cutul as :lu j;rcaicsi pourv. And hoih were 
captivated hy the belief that the fimd.imaital equations of physics must be 
beautiful. 

What is Mathematical Beauty? This may sound strange. Yei beamy 

is a word that readily comes to .ill of us when we arc moved hy the sight of 
: smiling baby, a mountain vista, an exquisite orchid. What does it mean to 
say that an equation is beautiful; Rindamcntallv, it means that the equa- 
tion can evoke the same rapture as other things tli.it we descrik' .is beautiful. 
Like a great work of an, a beautiful equation lias among its attributes more 
than mete attractiveness • ii has unive rainy, simplicity, and elemental power. 
'Ill ink ot masterpieces such as Cezanne's Apples and Pears, Buckminsrer 
hillei "s geodesic dome, Llla Hi/ger.ild's recording of Manhattan, They 
provide a presence uf souiciliiug motiiimeni.il in conception, fundamentally 
pure and crafted so carefully that its power would be diminished if anything 
ink were changed. 

An additional quality ol a scientific equation is that :i has utilitarian 
beauty. It must tally with every relevant experiment and make predictions of 
future experiments. This aspect is akin to the beauty ol a classic Swiss clock 
or watch that is so well made and accurate that collectors love them and 
enjoy watching their movement. 

The concepi o( Ix-auty was especially important to Einstein. According 
to his son Hans, "He had a character more like that of an artist than of a 
scientist as we usually think of them. For instance, the highest praise for a 
good theory was not that it was correct or exact, but that it was beautiful." 
He once weni so far as to say that "the only physical theories that we are will- 
ing to accept are the beautiful ones", taking it lor granted that n good theory 
must agree with experiment. 

Dirac was even more emphatic than Einstein in his belief in mathematical 
beauty as a criterion lot the quality of theories. In the latter pan af his career, 
he spent much time touring the world, giving lectures on the origins of the 
equation that hears his name, stressing thai ilu pursuit of beauty had alwavs 
ken a lodestar as well as an inspiration. During a seminar in Moscow in 
1955, when asked to summarize his philosophy of physics, he wrote on the 
blackboard in capital letters. "Physical laws should have ni.itlicnuiic.il beauty.' 



The remarkable beauty of the WSM is that it contains all of the natural 
laws from Newton (gravity and inertia) to Einstein (Special and 
General Relativity). This is run the result of an encyclopedic char- 
acter but simply because the Natural laws arc themselves properties of lire 
waves that constitute the matter of the Universe; And the waves in turn are 
pmperries of one thing, the wave medium of space. Thus to find the origins 
one need only look at the wave structures that are embedded in the space 
quantum medium of the Universe. Accordingly, having a single basis. Naiuic 
could not be more simple. The greatest simplicity has the greatest beauty. 
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Previous Empirical Natural Laws. Our previous knowledge of sci- 
ence and technology was based "ii measured iuiiit.il laws ihai describe 
[he behavior ol particles. These laws arc I he rules fur calculating electricity, 
gravity, Special and General relativity, quantum mechanics, and conset va- 
ritin of energy and momentum. Since these pasi laws were obtained only by 
measurement ol nature rather than derived (mm knowledge ot Narurc. they 
are hy definition tinjiirie.il and "or' unknown origin". The Wave Structure nt 
Miner la the actual origin of the natural laws. 

For centuries, funic attempts have been made to find the origins of the 
laws using disctcic panicles. But this was hopeless because the laws are 
embedded in the properties ot waves. In the era ol the discrete particle, it was 

attempt circular reasoning. For example, mechani- 
cal models horn macro- pli vsics win proposed to iind the Miiicrnicoi an 
electron. Such common errors were the use of toy tops, diceis and rings 
of charge, and planus in orhiis. Bm llus was impossible; one cannot use a 
discrete electron as a >.trucnital elemeni tn find itself. 



PROOF THAT THE WAVE STRUCTURE OF MATTER 
DESCRIBES THE TRUE NATURE. 

Knowing the origins of the laws has a sulitle philosophical value that is not 
immediately obvious. Many people ask, "How do I know the WSM is the 
correct description of Nature?" To answer, one must carefully understand the 
meanings of Nature and of ['roof. Then a positive answer becomes dear. 

Nature, as far as most scientists were concerned, was the sum total of all 
the emptrk.il natural laws that have heen observed and measured. Scientific 
Nature in the past was those laws expressed as equations. That is what we 
meant by Nature. Up to now, there have been no causes or sources identified 
ihai produce the laws. Experimental scientists simply found and accepted the 
measurements that were iheii cast into conations as best as possible. Along 
the way. they discovered thai Nature seems to prefet simple mathemati- 
cal relationships but they didn't know why. Ncvcrtiiclesv they marveled 
that many of the equations appear to be exact and wondered why Nature 
appeared to be a mathematician. 

Thus to find a totally cortcci description of Nature U equivalent to 
finding the origin of all the empirically decribed laws. II a single origin can 
be found ihctc is no simpler origin so that becomes proof that the correct 
description has been found. As mentioned earlier, quantum space is thai 
single origin. Also a proof of a correct description is very demanding because 
ii must include all the laws. If only one law is Dpi found [0 Ik a icsuh of iltc 
WSM. then ihc proof fails. This lias not occurred; in faet. if as Clifford and 
Schriidingcr deduced and proposed; rhar panicles and laws ate the appear- 
ance of the structure of spate, there is no logical possibility that all the laws 
arc not included. 

In the past, in the era ol physics where discrete pai iklcs were assumed 
to lxr the elements of matter, scientific proof was a different concept. From 
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time to rime various* claims were nr.ti.lt lot |>.iiimi]ji events, m (culls related 
to a single law. No one ever chimed to have a proof of all the laws,. Thus the 
standard demand ■>! proof made on ilit claimant was to propose an experi- 
ment and if (he measures obtained agtecd with one or more laws, die claim 
was verified. 

In the case ol the WSM originating trout a single unique quantum space, 
the concept of proof is different. Instead, a sufficient proof is finding a math- 
t nut kail;, correct origin of , ill the N.iiut.il laws, i here is. no need ot logic to 
ptopoM special experiments. In fact, finding the oiigin* of all ihe laws is llie 
equivalent of .ill seicntifk measurements of laws ever made. This is the subtle 
philosophical meaning of the WSM proof. 



FINDING THE ORIGINS OF LAWS. Logic tells us that one cannot use the 
existing laws themselves to find their origins but must use other observed 
facts of Nature, together with established mathematics. As predicted by 
Schrodingc-r and Clifford (See I listory chapter), .ill laws ate properties of 
wave struct tires in the universal wave-medium oi space. The old empiri- 
cal laws are then i result of the WSM. A prose description of the origins 
of natural Laws from the WSM is given below. Additional mathematical 
descriptions art provided in the last chapters. Chapters 2 and 3 have already 
lhowrt that all laws are based upon ran Principles (I and II) of the properties 
of space together with a third Minimum Amplitude Principle III (MAP) rhat 
is actually a re's till of II. The proof of the correctness ot the WSM is that the 
origins so found must match or Improve tipon the previous measurements of 
all the empirical laws. This is fount! to l>c true. 

The falbwing are qualitative datriptions a) 'tin- arigtm inu-nAM u, (mantle the clear- 
est undersiatiding of "Nature mid its behavior. However the mathematical reader may 
oho tike to compare with mathematical versions in chapters 12 and 13. 

A. Origin otv Charge Properties. 

The properties associated with "charge', a property of an electron, derive from 
Principle I, a wave equation whose only solutions, arc two spherical wave- 
pairs that form resonances located around a wave-ccntet. Remarkably these 
wave pairs conrain the experimental properties of the electron and positron, 
as follows: 

a) eharge polarity: The wave-centers will move together ot apart in order 
to minimize total amplitude according to MAP Polarity depends on whether 
there is a f or - amplitude of the in-wave ai the center, If wo electrons arc 
near one another, their identical waves add together producing maximum 
.inipli-n.it causing (hem to move aparr seeking a minimum. If one is a 
positron, their waves will cancel each other producing a minimum amplitude 
that will he decreased as they move together. These dunging amplitudes 
appear as forces dependent on total wave amplitude thai changes will) dis- 
tance r as l/r thus matching the usual empirical Coulomb law. 
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ihihttion: I! a resonance (cicciroiii is superimposed upon 
(positroi 



mutilate because die twu wave sets are e: 



c) Spin: Previously, spin w.is a uivste-rv because ii is .1 propctiv ol waves only, 
not pound in 'paniculate models'. Spin occurs because o) the rotation of the 
in-wave at the center to become an out-wave. Chapter I 3 011 Spin describes 
this and also shows how die famous Dirac Equation of spin is derived from 



d) Finite charge potential at the center: i .011 Ion lbs classic law nl charge says 
that force and ekctnt potent lal ofs charge arc infinite at the cenrcr. This 
is never observed. Instead experiment shows a finite potential. The reason 
is seen in the amplitude equations- oi die Chapter 12 math ol the Electron; 
exactly as observed. This is also shown in animated internet diagrams at: 

http:l!tvwm. QtutntumMatter.c0m/see.lmnt3nA 
http://ryMHhagttn.net/mikefStaHdingWavt3D/StttHMngWavt3D.htm 

t) Inverse-square Forces between charges: '["he inverse square rule is a result 
of 3D space that causes wave amplitude to decrease .is 1/r. The charge force 
is a result of energy exchange near the wave-centers because space density is 
large there. See the Equation of the Cosmos in the Astronomy chapter. 

Ii. Origin of Inversion properties - the CPT rules. 

Richard Fey n man created the famous Feynman Diagrams used to analyrc 
experimental tracks of pat tides. Before the WSM. the origin of his diagrams. 
was iinknowii and there was much speculation .is to whether they were 
always true. This is because they involve waves and spin of die in and out 

properties of electrons thai depend upon inverting (chang- 
ing signs, + ot -) of: time (T), charge (C) and parity !P) in the elect ton-posit mn 
amplitude equations of Chapicts 1, 3. and I J and die Spin chapter 13. You can 
lind the ntlcs yoiuselfby c.tpciiiiiciiiing with die equations ,is follows: ro perform 
a Time inversion, cliange t to -t, which 1 omens die position into an electron. 
To perform a mirror inversion (Parity), imagine that the waves are viewed In a 
mirror. You will see that a positron is a mirror image of the election. To change 
a particle to an anti-pat tide (Charge inversion), switch die iivwavcs and the out- 
waves, and the spin direction, This is shown in the Spin chapter. Feynman used 
an empirical-theoretical rule thai successive C. P, and T inversions on a particle 
return ii 10 ihe initial state. You can prove this CPT rule yourself by manipulat- 
ing die equations and find that ii is a property of the electron-positron wave 
slrucrure. See rhc Spin chapter 

Feynman's TIME TRAVEL. The CPT relations arc die basis of i-cyimiati 
diagrams thar describe the tracks of electrons and positrons in experimental 
labs. They were previously empirical, hut now are a known result of their 
wave structure. Feynman only suspected this. You can now understand 
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time. "This statement led to many sci-fi films about time travel, but as the 
electron equation* show, lite positron does not actually go backwards; It is a 
perfectly normal citizen partic Ic but Its inward and outward waves arc oppo- 
site to the electron, thus *x in the electron is -t in the positron. 

We sec that the space resonance displays all physical properties of an elec- 
tron, viz: electric charge, forces, annihilation, spin, conversion to a positron, 
and CPT relations between Charge, Parity and Time. These arc all described 
with equations of waves. To a scientist familiar with wave optics, the truth of 
l electron smm irrefutable This is. how waves hehavc. 



C, Doppler Origin of Quantum Mechanics 
and Special Relativity. 

Quantum mechanics and special relativity were once thought Unrelated, Rut 
the due to their relationship is iii.it (hey h.ivt one feature in common: Both 
laws depend on the relative velocity between two 'particles' that is two space 
resonances ( SR). Using WSM, yon can find the origins by .wising. "What 
happens when two space resonances are in relative motion? That is, One SR 
may be thought of as a source interacting with another SR, .is an absorber. By- 
using the equations 0} the electron-positron with Doppler modified waves 
and relative velocity v, you find: 

Wave function received = = Doppler shifted) «t>in + <I>out| 

As a result of the Doppler. the in-waves 4>in are red-shifted and the out- 
waves *out arc hluc-shiftcd. The amplitude O received at each SR is the 
sum of Doppler-shiftcd in-and out-waves from the other. The results arc 
remarkable: The Doppler alters the combined in- and out-waves so that each 
resonance sees the other with increased momentum arid mass (res! frequency) 
by exactly the factor [I- (vtcY\ A!> as in ihc math of Chapter 12. This is jusi 
the Special Relativity mass increase of moving particles. It is significant that 
both the in- and our-waves are equally involved: both ire necessary jud sym- 
metrical , 

The Dopplet efleci also causes (he electrnn waves in be nioilulated with 
a dcBroglic wavelength Uh/mv =. h/p. Recalling that this is the experimen- 
tal basis of QuMitum Meihrinks, we conclude that quantum mechanics is a 
fundamental properry ol the Doppler-shiftcd space resonance, also symmetri- 
cally dependenr on both the in- and out-waves. The de Broglie wavelength 
leads to the Schrodingcr Equation. This produces a new insight. In the 
discrete particle model it had long been thought that both in- and out- waves 
were only "probability waves". Now we sec them as the real sttucture of the 
electron and as the origin of quantum theory itself 

0. Origin of Relativistic energy. The above Doppler increase 
of frequency also causes an increase of tnass in (i.e. frequency) so thai 
m = mjl - v^/dl m as seen Hy a moving observer. It also causes the 
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Before the WSM, there had been ni> known physical reason for the 
theoretical mass increase uf special relativity. Likewise there were no physical 
explanations lor quantum theory or spin. Were these separate laws con- 
nected or not? Indeed, many theorists proclaimed that these phenomena 

were irreconcilable! Few tl ght about a connection because most physicists 

were satisfied with the discrete pan it le\ Altei all. discrete panicles had lieen 
ill the textbooks loi detatte.s. lint new we simply see the WSM contains their 
simple physical connection: i.e. QM and .Special Relativity .ire both Dopplet 
effects due to their relative velocity. 

E. Origin of Energy Transfer. An important property of Nature is 
the mechanism of energy ir.tnstet Experience tells us dun energy transfer 
is essential for corninmiicatinii 01 acquisition oi knowledge of any kind. 
Storage of information, whether in a computer disk or in our brain, always 
requires an energy transfer. Energy is required to move a needle, to magnetite 
a tape, to stimulate a neuron. There are no exceptions. This rule of nature 

is embedded in biology and our instruments. Kiiiraini: die energy traiist'ei 
mechanism between particles is essential to understanding the nattttal laws. 
Kir derails of energy transfer. See the chapter on Energy. 

Even though Einstein had originally proposed the photon' he knew he 
did not know the cause of discrete energy exchanges of light. ( See Einstein's 
'Ideas and Opinions', 1954), In hindsight, he was correct about the futility 
of field theory based upon discrete particles but his later General Relativity 
Theory is now a true result of the WSM. Using the WSM the photon is 
now seen to be the observation of a wave-like energy transfer between wave 
centers. This is dis, ussnl in detail in the Energy chapter. 

F. Origin of the Conservation of Energy. The mechanism d enojj 

translcr between atoms and molecules occurs where the density of space is 
high - at resonance wave-centers. This ptovides coupling and permits shifts of 
wave frequency. When tbe waves of a potential source and a potential receiver 
pass through each other's centers, and if an allowed resonant transition exists 
between them. MAI' Principle niiniini/.es the total of hot h ampiimdi - hy 
choosing the transition. In the source, the frequency (energy) of the wave 
state shifts downward. In the receiver, there is an equal shift upward. Only 
wave stares (oscillators) with equal frequencies 'ruued' to each other can 
couple and shift frequency. Accordingly, the frequency (energy) changes musi 
Ik equal and opposite. This is exactly the content of the Conservation of 
Energy law. Resonant energy transfer is not too different from tuning up jii 
orchestra matched in the first violin playing A". Each instrument is adjusted 
10 resonate with the lust violin This process also fulfills the ptoposal sug- 
gested by Einstein in the wtiting of Tetrode (1922): When I see a star 100 
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light-ycais ,iwjy, ihc Mar knew that its light would enter my eye 100 year 
ago — before I was bom! Tetrode was predicting that energy exchange is a 
two-way fpnua letween source and receiver — not a one- 

way photon, 

G. Origin of Gravity and the Cause of Particle Motion. Gravity 
is a wave property of the in-waves of matter. To understand the gravity 
mechanism, first tunc thai the in-waves of a panicle, on arrival at the wave- 
center, determine the position and motion of the wave-center, the "panicle' 
we observe. Since any miner neadiv liki the Sun, will slightly increase the 
nearby medium density, this will proportionately increase (he in-wavc speed 
causing the waves to arrive earlier, changing the position ol the particle cen- 
ter. This motion is interpreted hv n< .is the tuto. ol siravnv. it 1 short, graviry 
is a result of tilt .iddrnoal density of the wave medium around the attract- 
ing body. Tlicrc are no 'gravitou' exchanges. Wc now understand previous 
puzzles ot gravitation using discrete particles hecuise gravity is a pure wave 
phet 



QUESTION FOR THOUGHT: The reader might uke to ask himself 
whether other forces in nature also produce motion* by affect1nc the 
wave-center's position in a similar way? 

G, Origin of the Instantaneous Action Puzzle. The grc.it simplic- 
ity oTilieWSM can he appreciated by reviewing two former problems ot 
gravity. One problem arose beta use astronomers have to assume, in order to 
match actual planetary motion, that all gravitational intet actions between 
bodies ait- instantaneous: Astronomers have to calculate orbits using instan- 
taneous forces; then find the position of a body along its orbit and calculate 
where that position would appear as seen front Earrh using the speed of light 
from there to heir. It seems illogical yet thai is the requited pioceduic to 
tie: the correct answers. This seems unacceptable because u is "action at a 
distance*. Sir Isaac Newton elegantly expressed the objection: "That one body 
may act upon mother at a distance through it vacuum. Without the mednihtm 
of any ding else, by and through which their action and force may he conveyed 
from one to the other, is to me so great an absurdity, that / believe no man who 
has in philosophical matters a competent faculty of thinking, can ever fall into it, " 
In other words, propagation at infinite speeds would require infinite energy. 
So instantaneous gravity seemed magical. This is also discussed in the book 
Gravitation hy Misner, Thnrne and Wheeler (1973). 

There is a second dilemma: if you introduce a delay ituo gravitational 
interactions to compute orbits, the conservation of angular momentum is 
destroyed. Sir Arthur Eddington ( 1 1 ;2()) txpicssed ibis: "If the Sun attracts 
Jupiter towards its present position, and Jupiter attracts the Sun towards its 
present position, the two forces are in the same line and balance. But if the Sun 
attracts fupiter toward its previous position, and Jupiter attracts the Sun towards 
it) previous position, when the force of attraction started out to crass the gulf, then 
the two fonts give a couple. This couple will tend to increase the angular women - 
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turn nj the tystem. and. an;/:/ :r'</iiti,iriivh it'll! v>-»j cause an appreciable 
change of period disagreeing with observations, if the speed is at ail comparable 
tnth that of light. "The same dilemma comes up in other guises: Why do tctt.il 
eclipses of the Sun hy the Moon aadt maximum eclipse about in mujihK 
Isefiitt tin. Sun and Mini it's gravti.uifti.ii forces dign? llvcsc dilemmas .iff 
1T1 -am! In ilit assumption <•! tin- <list rctc particle model. 

But there afc no dilemmas of gravity in the WSM. Instead, each body 
interacts directly with it* local space medium whose density defends on 
nearby objects as well as on the matter of the Universe. Accordingly, gravity 
isa local energy exchange with the- suinnimiinu wave medium. Instantaneous 
acrion-ai-a-disiance does not occur. But the energy, exchanged locally, prop- 
erly appears like ** rlotl .11 .1 distance' unlike the exchanges which propagate 
at velocity c. Thus Newton's original view of inertia and gravity is upheld. 
Newton simply was nor aware of the intermedial!, wave medium - space. 



H. Origin of the General Theory of Relativity (GTR). Einstein's 

theory tlexciilx't ilit gioKH'teii ptupeiiics.it losmologic.il sp.u't ,iuil luiw 
matter behaves in it. The spate medium of ihc WSM and the cosmological 
space t>f GTR arc essentially icJcntitii. ciTK explains ihesc features by sug- 
gesting thai gravitation (unlike elect ro»n ague ik forces) is a pure geometric, 
effect of curved space-time, not a force of nature that propagates. Curved 
space is equivalent to the varvitig density ol spite in the WSM. 

Note that in both GTR and WSM the properties ofepace are determined 
by Principle II that calculates the distribution of all matter in the Universe. 
And in both, the behavior of matter is determined by the space medium: 
iciiucd space-time in 1 lie GTR and quantum space in the WSM. These rwo 
inverse properties form a fascinating reciprocity, or feedback, between space 
ami nutter. It lias ken expressed by Wheeler, matter tells space what it is and 
space tcUs matter how to behave. 

QUESTION FOR THOUGHT: What is the origin of this remarkable 

FEEDBACK BETWEEN MATTER AND SPACE? It OCCURS IDENTICAU-V IN BOTH THE 

WSM and GTR (as it must) and is a property of space. The reader may >..\ 
curious to find out. The author is curious too! 




Atoms in a Cryst 
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1. Origin of Solid Matter, The solid structures of everyday life arc 
held together by wave structures that occut because of tbc Minimum 
Amplitude Principle th.it perm its only solids with minimum tot.d wave 
amplitudes. Solidity and rigidity are properties of the waves - there is 
no solid substance. For example atoms in say a diamond, arc held iti a 
rigid larticc by standing electron waves in the space medium traveling 
throughout the carbon lattice to satisfy the MAP. as shown in Figure 
5.1. Tbc strength of solids depends on the forces that produce the waves; 
these depend on the energy density of space; that is. the wave medium. 
The minimum energy density of space can be estimated as the density of 
nuclear maner. It is more than 10* McV per a 
Lngly large. We have no sensation of its presence despitt 
around us, because humans can only sense energy transfers not space 
itself. Learning how the space medium exists this way is a pioneering 
topic in science today. 

J, ORIGIN OF MAGNETISM. Classical Maxwell Theory of moving charges 
is often in serious error because the approximation of the discrcrc particle 
is very poor at small dimensions and particulate currents do not have 
wave properties ot interference. The currents obtained do not produce 
the calculated forces. Recently (2000) Carver Mead at Gjtf&dj produced 
the first indusin.il application of the WSM in his book "Collective 
Electrodynamics* [MIT Press] He recognized that electrons and currents 
in tiny computer chips {Intel Corp.) behave as coherent wave structures, 
based upon the experimental measurements of B.S. Dcaver and W.M, 
Fairbank (1961). By recognizing the collective wave behavior of electrons 
in motion, he replaced Maxwell's magnetic equations with a new formal- 
ism using the magnetic vector potential A. He provided the microchip 
industry with a new tool to design microcircuits that operate at faster 
speeds. 

PHILOSOPHICAL CONCLUSIONS, 

Most persons are aware of our connection with the Sun as the source 

of practical energy and life on Earth. But rhcre is much more than the 
Sun, the connectedness of laws and waves with the enormous amounts 
of all matter in the universe is also fundamental to our life because; All 



the natural laws we observe here on Earth depend on 

matter elsewhere in the universe. Tims if ihc stars arid galaxies 

in the heavens, we could nor exist. 

The conclusion that the natural laws and the appearance of i 
on Earth depend on all matter elsewhere in rhe Universe can hi 
ily appreciated by considering Figures 5.2 and 5.3. 
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The pioneers of physics; Ernst MjcIi, F.rwin SchrJidinger, William Clifford. 
Allien Einstein and others were all aware of* the affect of the whole Universe 
in determining the origin of the Natural Laws as described in ihc conclu- 
sion above and as stated mathematically in Principle II of the WSM and in 
Einstein's General Theory <>' Relativity. "1 his conclusion however is not yet nun 
of the dogma of the science community at large mostly because of the ancieiu 
helief in rhe existence of discrete particles rather wave structures in space. 
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CHAPTER 



six 



History of the Search for 
the wave structure of 

MATTER 

I. The Greek and Indian Philosophers 

II. The European philosopher-scientists: 
Newton, Leibniz, and Galileo 

III. The Pioneer physicists: Clifford, Dirac, 
Mach, Schrodinger, and Einstein 

IV: Maxwell s Electromagnecism: 
Franklin, Lorentz, Maxwell 

V. The QM probability puzzle of Neils Bohr: 
Wheeler and Feynman 

VI. Recent formulation of the Wave Structure of Matter: 
Milo Wolff, Carver Meade, Aki Tonomura, 
GeofTHaselhurst and orhers 



"Never doubt that a small group of thoughtful committed 
people can change the world, indeed it is the only thing 
that ever has" 

- Margaret Meade 
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The origins ol the Wave Srrueturc of Matter were projxiscd in the laic 
I 'Mi - early 20th century by William Clilrbrd and later by Erwin 
Schrii dinger. However, this basis of Nature, that [lie Wave Structure 
of Matter in Space explains, it .m antic ut idea that dates hack to the foun- 
dations of metaphysics: Atvckm Indian Philosophy, ind t iiv-.k I'hilosopltv 
Albert Einstein also realized thai matter is spatially extended, agreeing with a 
concept of Ernst Mach, Recent mathematical dcvelopmciii was done by Miki 
Wolff. l>y Geoff Haselhursl (philosophical foundations), and others. 



TRUTH SEEKERS. Many people, from the old Greek philosophers such as 
Democritus {-460-370 BC), Aristotle, and Pythagoras, up to modern 
astronomers soughi to understand the structure of the tiny atoms and 
molecules ol the objects in our everyday world. 

Their logical search for the origin of matter and the natural laws had been 
a continuing pmsmi "I mankind tor thousand of years. History shows that 
the first logical seekcts were probably the Greeks and the Indian mystic* 
Even though lacking the research instruments ol modern science, they made 
the remarkable deduction that all Nature must arise mil ol 'One Thing'. Their 
deduction was a result ol ubsctviiig that Nam re was so varied in phenomena 
and locations ih.tl ;[ wis sraiKtieally impossible tn ll.lve sq-.lt.ltr laws .111,1 

mechanisms to account feu everything. Tlietefore there must be only one 

You the reader can deduce die same, il you have the rime to think abtntr 
it a while. You will aJso find. I hope, ih.ti one thing i.-. a ptcdietion of" the 
Wave Structure of Matter because the wave-medium ol space is the only 
Singh substance of I he universe; accordingly all matter, objects and laws arc 
its properties and therefore they arc inicr-co mice ted. The mathematics of'ihc 
electron reinforces this conclusion 

The famed Greek philosopher Aristotle (34DBC) went one step further 
and added the concept that Nature had a principle of motion. He wrote: 
"Tlte first philosophy (Metaphysics) is universal and is exclusively concerned with 
primary substance. ... And here we will have the science to study liktt which ts, 
both in its essence end in the properties which, just as a thing that is. it hss. . 
Tim among entities there must ire some cause, which moves mid combines things 
... There mitst then be a prim :/■/,- «/ <.uc/> .: kind thai in <uh>iaiict n activity." 

Similarly, in Indian philosophy, the words used by Hindus and Buddhists 
have dynamic connotations. They emphasize rhat the universe has to be 
giasped dynamically, as it moves, vibrates and dances. The Eastern mystics 
saw the universe is an inseparable web. whose interconnections arc dynamic 
and iidi static. The cosmic web is alive; it moves and glows and changes 
continually. (Frirjof Cap ra. The Tan of Physics. 1972.) 
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A thousand years went by and not much was added to the Greek ideas 
until the (lowering of the Renaissance in Eumpc, and the srudics of 
Isaac Newton and Galileo Galilli who were concerned with physics 
rather than philosophy. 

The origins of modern Natural Laws licgan in the sixteenth century with 
the work of the European astronomers and astrologets whose efforts resulted 
in the discovery of the law ofgravity by Isaac Newton. Mis book "Principia" 
laid the groundwork Tor classical mechanics and engineering of the Industrial 
Revolution. It led to four fundamental laws: Gravity, Newton's Mechanics, 
SpL-t-i.i] Relativity and Conservation of Energy. Because of their economic 
.mi! scieurilk iiiipoMaiicv. iliey have been elevated to almost divine status 
by [lit scicntitk ciniiiiiuriiiv mi that ctloits to finibei understand thc-ni die 
seldom discussed - as if respect tor Nature - the givct or laws - should not 
be questioned. Yet is logical scientists, we must be careful not to misinterpret 
Nature, to keep an open mind, and not assume more than is really there. Our 
reward will be a deduction of something new - the Wave Structure- of Matter 
and the origins of the natural laws. 

The Scientific attitudes of the 1600's. It should never be miscon- 
strued that these brilliant men were si riving ii- liiul scientific laws to be 
placed in your textbooks of 2(1(16. Far from it! If you read their original 
writings you would quickly discover ih.ir Tycho Brahc was simply doing his 
appointed job of gelling inioitiimioii that would predict the future and for- 
tunes of his King using the art of astrology. Tycho believed in such magic and 
so did most of the intelligent men of his time. His goal was to lie the best 
of the astrologer-astronomers and maintain the favors of the King. Kepler 
likewise believed in the existence of heaven, angels, and the teaching of the 
Church. Why not? Some of the best experts in the land were employed by 
the Church, so shouldn't they know! 

Isaac Newton was a very neurotic man, which was probably rbe driving 
force behind his achievements. His deepest instincts were occult, esoteric 
and semantic and he probahly anticipated obtaining magical powers from his 
work. He had a profound paranoid feat of exposing his thoughts, beliefs, and 
discoveries to the inspection and criticism of the world, The eventual pub- 
lication of his works: The Principia, Opticks. etc. resulted from the extreme 
pressure of his friends, who recognized the value of his work to the world. 

The Search for a Frame of Reference, in the seventeenth century. Isaac 
Newton thought deeply about the existence of an absolute scale in the 
universe 10 measure die location ofm.itvri.il objects and their velocity and 
wrote, "Absolute motion is the translation >t j Iv.dy from one absolute place- 
to another. Thus tor a ship under sail the true and absolute motion of the 
body will arise, partly from the true motion of the Earth, in immovable space, 
partly from the relative motion of the ship on the Earth..." 

Newton thus defined absolute location and motion but recognizing the 
impossibility of finding an absolute space, he added, "But because the parts 
of space cannot be seen or distinguished from one another by our senses, 
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therefore in their Mead we use sensible measure <it them. And so. instead ol 
absolute places and morions sm- niu.>t BSC illative ones." 

It is apparent thai Newton's concetti over relative and absolute location 
was well justified. Today there is no scientific means to find, or any logic to 
define an absolute space in the Universe, No object or group of objects can 
be regarded as a unique coordinate system enabling us to make measure- 
ments of position. .Stars and galaxies have only motion relative to each other. 
Tims: The only possible reference for changing motion (acceleration or 
inertia) is itie enure ensemble - .ill ilie matter ol .1 universe. "Die first person 
to stale this as a positive proposal f t8°-3) was F.rnsr Mach (below). 

A mathematician, Gottfried Leibniz (1670), the co-inventor of the 
calculus with Newton, also adopted the Greek ideas treating (hem in a 
iYiarhcrnaric.il way. I le wrore: Reality carrnoi be found except in one single 
source, because ol the interconnection, of all I Kings with one another. ... It it 
a good tiling 10 proceed in order and to establish propositions (principles) 
litis is ilit way to tun ground and in progress with certainty ... I bold thai 
the mark of a genuine idea is thai its possibility can be proved, either 'a priori" 
by conceiving its canst or reason, or \i posteriori' win n i-vpeiicJicc teaches us 
thai H iv a lact ill nature. 

The origins ov Natural Ladcs. Tlic business ol phvsics is ihc abstract 
description and ipjaniiliiation of facts obsetvcii m nature, hi lulxiratories we 
measure the properties of nature atid attempt to deduce the rules she uses to 
orgaui/-e the behaviot of mattei on the Linb; if we seek to find ihc origins ol 
laws wc cannot use the existing laws themselves bin must use other observed 
facts together witK logical deduction and established mathematics to find trie 
origins. 1 Tic old empirical laws are only a guide and not ihc source; wc are 
on new ground. Kant first formalized this writing CCritujui of Pure Reason', 
17811: Natural science contains in itself synthetical judgments, a priori, as prin- 
ciples. Accordingly the search for origins must probe deeper into Nature than 
heretofore and we must l>e prepared to find new perspectives. 

Until recently, most answers concerning maltet itself were tpedltatiofla 
created In analogy to human scale objects around us; like baseballs and bullets, 
and grains of sand. Atoms were imagined to move like other familiar object* 
such as moons around planets and toy tops spinning on a table. These analo- 
gies made most scientists feel comfortable so they chose to ignore new ideas. 
As Churchill said, "We ujien stumble onto tlie truth but most of us brush ounettm 
off and pretend it did nut happen!" Accordingly only a few persons (Einstein. 
Clifford anil Schrodingci ) looked beyond i lie discrete point particle. 

The Quest for a Theory of Everything. An ancient scientific dream 
is to find a physical wot Id based upon a single conception of ihc geometry of 
.space. In recent decade*, this hope had sprung anew in the brains of physi- 
cists, because of the partial success of Quanium elect todynamio (QED), 
which united quantum theory and elect rotnagnci ism and accurately otplaiiwi 
the behavior of electrons and photons. These two theories were die sparkling gems of 
the 20th century; Quanium mechanics had partial success in explaining the wave-lil* 
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.- i imii nudka, and knowledge of d 

n.is .. ulniiii.ni.il ir 'lis. . sr Iimi; computer revolution. These achievements led sonic 

scientists to opiiniistically hope tliat the same tiie.i i to odicr par- 

ades and utlici fon.es and ihu.s uhlan; .1 'Tlieurv of Everything". Unfortunately most 
.ItteJiljJts In_j4.n1 Willi [hecojleepl ill .ill impov.il ik-distn.Itlli.llcri.il panicle 

Scientists were slow to accept new theories, especially if there are strange pi edit- 
nulls in" conflicts, will 1 lime;- stan. [me, 1 .. 1 s. is -Allien [['11 Us- in 1 : lit. 1 1.1: s skepticism. For 
several decades dicre have been many panicle* proposals but no winners. As Freeman 
DvmiiioI 1'iiiu.etou said ■ ■■ t>f unified 

theories", hot a physicist whr 1 Uliti.es thai :iannt should lie ultimately elegant and 
.:■ n ■!-- ri- , in -- r i . ■> r 1 is me sui i.'imc , ii i!'i nr.e. All * i> ntisis icili/i' r! .11 .1 rmc theory 
thai condenses ail of phv, .. 1 will have profound ci instep it-nccs 

for scicnoe and its funire. 

As tile years before ISWO rolled by wiihi.nl promise the 'panicle' attempts liecanic 
ikr...Kii'L;l', hi/arts : Mukipli- universes, iTiirrosaipii >uirie,s. tiny <■■>]"'■ v "' i' VL " '" ■'• 
IJ.ick h'-ik'. nr a whii,. hi 1!., a universe nude of wo ■ , .11;;. and soon 

and on. Any incredible scheme, with any number sit dimensions seemed to be a valid 
model of mailer. pn.vidcd ;Ik algebra was edrrsvr ami r did n<" violate the conserva- 
tion ul eiicigy. These solutions have been niaiked in' complexity rather than simplicity. 
Mini predicted that the solution to die deep pu/zles would lie strange. Niels Bohr 
commented, "We all agree that your tlseury is otu\ :' : -.:■-. .,-.■■.. .■'■ divides its is 
whether it is crazy enough. " 

It is usually agreed, thai any viable theory, however crazy, lias to fulfill 
certain logical requirements. For example; 

1) It should not raise more questions than the answers it provides. 

2) It cannot introduce more new constants than the natural constants it 
explains, 

3) The number of assumptions required in the new theory should he 
much less than the properties of nature it reveals. 

But often die zeal 10 conform and publish overrules logic so eternal hope gives almost 
eternal lite 10 many useless theories. As a wrv philosopher observed, "Truth is no mutch 
Jorhdef 



These independent and deep thinking men had the courage It 
popular mainstream and deal with die facts behind the 1 
of physics and astronomy. William Clifford the famous English 
geometer spoke 1 1 H70\ before the Cambridge Philosophical Society saying: 
All matter is simply undulations in the fabric of space. His remarkable work was 
the progenitor of the WSM and General Relativity. In Clifford's concepts, 
the mass and charge substances that were assumed, do not exist but are prop- 
erties of a wave structure in space. In short, space waves were real, while mass 
and charge points are mere appearances of the wave si 
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Erwin Schrodirtger .1 co-diseoverct nt quantum mechanics and Nobel 
Laureate adopted the view of Clifford iod sided with Einstein confronting 
the Bohr school that believed in probability functions for 'discrete panfcfafl 

Nobel laureate Albert Eiiutein, adopted an cuciided-iti-sp.icc concept 0! 

iii.-iui.-j simply because lie realized the |«imt-|ijiiiek model was impossible 

Paul Adrian Maurice Dirac was ,1 iu.ithcm.irici.iu who realized by talc til at 1 on 
that converging and diverging spheric.il quantum waves lined the experimental 
facts of particles' but he stayed on the sidelines of the quarrels with Bohr. 

The proposals of these- pioneers were both logical and consistent with prestfli 
day quantum theory, since quantum mathematics docs not depend on a 



The work of William Clifford. William Kingdon Clifford was a 

superb brilliant mathematician and astronomer; nearly a liall-ceimuy lielW 
Einstein developed bis general tbeoty ol "rei am ity. and belnic even a hi 
existed ol quantum mechanics. He discussed ''I.S"f.i our ability to deduce tit 
geometry of space at astronomical distances and in space too small (i.e. at 
sized) 10 be observed, stating: 1 hold: 

1) That small portions of space are in i'.tci analogous to little 
kills on a surface which is on the average flat, namely that 
the ordinary laws of geometry ate not valid in rhem. 
1) That this property of being etitvcd or distorted is continually fieing 
passed on from one portion of space to another aftet 
the manner of a wave. 
3) That this variation of the curvature of space is what really 
happens in that phenomenon which we call the motion 
of matter, whether ponderable or ethereal, 
•t) Tlt.it in this physical world nothing else lakes place 
bin this variation subject to the law of continuity. 

The itiictcst of physicists in Clifford's mathematical work received a large 
boost some years ago when John Archibald Wheeler developed some of 
Clifford's ideas in his book "Geametroclynamict". 

Recognition of Cliffords work was inadequate. Einstein's discovery of 
General Relativity has been presented a_s the first successful at tempt tu 
describe physical space as non-Euclidean, ignoring Clifford. Ui ! u :!y, 
Clifford's ideas were difficult to grasp in the I870's. Einstein's version of 
curved space was not seen as radical in 191 5 as Cliffords was in 1870, The 
rapid acceptance of relativity was made easier, by J.K.E Gauss' measurement! 
of space curvature from three mountaintops in Hanover in the 1820 s. GatW 
measurements were interpreted as a measure of space curvature long before 
relativity theory was introduced. 
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The fundament ill element of space curvature in Clifford's mathematical 
model was the twist, which he planned to use to describe electromagnetic 
and atomic phenomena. But the complexity of the mathematics involved 
allowed only the best and brighte-sr mathematicians to draw conclusions 
regarding the physics ■ it spaci and unit directly irons Clifford's mathematics. 

Two generations separated Clifford's original work from general relativ- 
ity. During that time, the popularity of tin- non-Fudidcan geometries grew, 
When Einstein fits! coniple;cJ .uui published his Jicuty, n found an eager 
audience, which ahead'. henomcua 

could he affected In space: uirvaiun, . Although many scholars added [licit 
own thoughts to this general attitude before llie adoption ot relativity theory. 
Cliffords contributions went beyond all others in both content and bread ill 
of view ilxat matter could he- represented by space curvature. 

Maxwell was completely against iIil lion- hue i ideal i geoineliles. He was 
perplexed em 1 1 November 1874 when he wrote to his friend and fellow 
physicist Petei d Tail, expressing his opinions. The Riemannshe Idee is 
not mine. But the aim of the tpace-crumplen ii to make in curvature uniform 
everywhere that is over the whole of space whether that whole n more or less than 
infinity, The direction of the curvature is not related to one of the xy z more than 
another or to -x -y -z to that tu far as I understand we are once more on a pathless 
sea. starless, windless and poleless lotus fern abepte rotundm. His reference to ihc 
"space-crumplcrs" indicates his disagreement with them, bur also indicates 
that he could nor ignore (heir arguments. 

Tile year of 1873 marked a turning point in Clifford's quest for a space- 
theory of matter. Clifford published the essay "Preliminary Sketch on 
biqnaieiiiions," which described a new calculus of rwisisaud screws, flic 
scientific conimuniry did nor receive Clifford's new geometry very well. 
Clifford could not have known that his new geometry was far too advanced 
foi a scientific community thai wjs just beginning to cope with the discov- 
ery of ordinary non-Euclidean geometries. The more immediate concern 
of science was the dcvclopmcnr and understanding of Maxwells theory of 
electromagnet ism, and it was to that end that Clifford applied his hiquatcrni- 
iii is and twists. 

Clifford's Sl'Att model. As this point. Cliffords thought-, on "solving 
the universe" evolved irv several directions at once, bur his true passion was 
3 description of matter in motion. To that end. he published what would 
prove to be his magnum opus, the Elements of Dynamic in 1878. "Die book 
accurately described what Clifford was trying to accomplish - referring to 
an elastic medium interpreted as the whole of curved space. Thus if the 
expansion and the spin are known ai every point, the whole motion can be 
determined with the result that even continuous motion of an infinite body 
can be huilr up of squirts and vortices. 

file second volume of the Elements was unfinished at Cliffords death. 
Some hints were given in the reconstruction of Cliffords hook of the direc- 
tion he hoped to lake physical ihcory. For example, he related gtavitation to 
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,i -.t f :t i n in spaa, Tlic model nl spate upon which C'.iilfnid settled could he 
briefly described as a fuur-ilinicusion.il elliptic space Hie constant of curva- 
ture was too small for detection through astronomical ohscrvaiions, hut rhtt 
fact did Mot negate file possibility that space could lie other than Euclidean. 
The intMiiiivini.il scale (future quantum I henry) of nature presented other 
problems. On this scale the connections of contiguous points of space exhih- 
ited curvature in ihe fourth dimension, t lie three-dimensional analogue 
of this curvature was an elastic medium in which twists (future spin) were 
the most fundamental clement. The twists, in turn, composed vortices and 
squills that supplied strains in the elastic medium which gave rise to electro- 
magnetic and gravitational forces. 
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recognized that discrete 'point particles' were impossible. He wrote that the 
puzzle dI matter will k hiiuni it) tilt struct life of space, not in point -I ike 
bits of matter, and that the physical wotld is based upon geometry of spec. 
During discussions wirh Neils Bohr concerning the probability interpreta- 
tion of his own .Vlirt>i!iii«cr's l-'.q nation, he firmly disagreed with Bohr and 
mainstream quantum mechanics and wrote: 'Let me say at the outset, that in 
this discourse, I am opposing not a few special statements of quantum mechanic 
held today (1950)), / am opposing as it were life whole of it. I am opposing its 
basic views that hdue "nun -haped 25 yean ago, when Milx Horn put forward his 
probability interpretation, which was accepted by almost everybody, ... I don't likt 
it, arid I'm sorry I ever had anything to do with it, "(Erwin Schrtidinger, Life 
and Thought, Cambridge U. Press, 1989). 

Sctuddiiiger understood the requirements of panicle structure when he 
wrote in 1 L J37: What we observe ,rj material bodie, and force* are nothing 
but shapes and variations in the structure of space. Particles are just sehaum- 
kommen (appearances). He believed thar quantum waves were real, no! 
probability distributions with a particle hidden inside. He saw that abolish- 
ing the discrete point particle would remove the paradoxes ot 'wave-partidr 
duality' and the "collapse of the wave function". But his thinking was 
ignored for sixty years. Truth is no match for belief! Machiavclli under- 
stood this human behavior 500 years ago [15131 writing: There is nothing 
more difficult to plan, more doubtful of success, more dangerous to manage 
than the creation of a new system. The innovator has the enmity of alt wlto 
profit by the pretervatmu of the old iyaetn and , inly lukewarm defenders by 
those who woubd gain by the new system. 

PAUL AdriaNNE Maurice Dirac. Uirac received a Nobel Prize for his 
work { 1923) predicting the spin of the electron and the existence of the 
positron. Ar the time he did not realize rbat he was describing a quantum 
wave electron because his work was purely mathematical and not yet related 
to experiments that came later. Dirac had developed much <>i\\it: theory 
describing the quantum waves of the electron, but was never satisfied with iu 
po)iu-parridc character because the Coulomb electron required a mathemari- 



:i termed "fcitoiin,ih/.,iiioii". hi 1937, lie wrote, "Tim is just iiul 
sensible mathematics. Sensible matlicmaiks involve* ncglcctinfl R quantity 
when it turns out to be mull — ■ not neglecting it Ihtcju.sc ii is infinitely Urge 
and you do rtot want ii! " Like Schrodinger, he had confidence in what his 
mathematics was telling him and refused to go along with the speculations 
and approximations of mainstream science. 

Battey-Pratt and Racey (1980). They studied the properties of rota- 
tion of an electron or an atom and found, using the mathematics of group 
theory, that "spherical rotation" (See Misncr. Thome and Wheeler, 1973) 
of a structure in space produces the spin of an electron. They obtained the 
equation thai Dirac had used 10 predict spin and the positron but did not go 
further and seek the physical 01 igiu of spin - a task lefi foi ihc WSM of this 
book. Their little noticed breakthrough impottantly meant that an all-wave 
structure of an electron could provide an explanation of the spin paradox 
and keep spherical syiiiiiiein It iv.i-..t sirnpk ucsi -. H ._ f If Wnlll in realizt: 
that spin was the ncccssan median ism fin in-waves to change 
[Note: Some ten yean age. I plumed to Battey-Pratt m tell him of the break- 
through he had pioneered. But he was mi lunger interested it) 
was enthusiastically translating middle-eastern religious 

Ernst Mach (1858-1316) and Bishop Berkeley {1*85-175)). They 
proposed thai die law of inertia depended on all the matter of the universe. 
This is known as Mitch's Principle, h was ihe first recognition that a natural 
law depends on cosmology. Many had sought to discover where Newton's law 
of inertia, F=dp/dt = ma, comes from; what arc its causes and its connec- 
tions with other laws. Let's try to sec ihe problem. How do we measure the 
rotational inertia? We musr measure rotation using the so-called "fixed stars" 
and assume that rhc stars are at rest. That is, the stars determine the absolute 
reference frame of rotary motion. There is no other svay to find ihe rotation! 

It is very strange and mysterious that the stars, so far away through empty 
space, seem to dictate the operation of the most basic law of the Universe. 
The Austrian physicist -philosopher named Ftiisi Mach (1838-1916) first 
noticed and wrote about this. But before the Wave Structure of Matter, no 
one had gone beyond his speculative idea thai the distant matter of the uni- 
verse determines this law of inertia. 

Albert Einstein was greatly influenced by it when he deduced both 
Special Relativity and the General Theory of Relativity (CTR). Now, Mach's 
Principle, in a more exacting form, has become Principle II of the Wave 
Structure of Matter in this book. 

Ernst Mach had boldly suggested dial inertia depends upon the existence 
ot the distant stars. I lis concept arose from two fundamentally different 
mcdlods of measuring the speed of rotation. First, without looking.it tin. sky, 
one can measure the cetiirilug.il lore, on .1 mass m and use Newton's Law in 
the form F=mv-/r to find circumferential speed v. The second method com- 
pares the object's angular positions with die lixed (distant) stars. Mysteriously, 
both mcdiods give exactly the same result. Mach reasoned that there must 
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i the distant nuticr in the u 
He asserted: Even local menial frame jv determined In tin 
of the universe. 

Mach's Principle of Inertia is the clearest evidence 10 all of us, dial very 
distant Iiodics can affect us apparently IKwanTflntOmay. Tom Phipps rephrases 
Mach, "When the railway fait, " it tbt fixed stars that throw you down. " 
Mach's Principle wis critinmi Itceaiist it appears id violate causality "FmiiH 
cannot occur lief ore the anises which produce them "But this i iol.tr ion docs j,..i 
actually omit. Instead Midi's Principle being equivalent to Principle II of the 
WSM suggests that irtem.i Is an interaction with die universal space-medium, 
not with the distant bodies Because the universal medium is established by 
the distant matter of the Universe, it is around us at all times. This explains 
why the distant Unites appe.ii to eit.tte inertia without a causality violation 

EINSTEIN'S SPECIAL THEORY OF RELATIVITY (1905) 

Few things in science have a worse reputation lor complexity than this tricorf 
but it is totally undeserved. Relativity can be obtained trout either of two 
experimental observations: 

1) All observers, moving with respect to each other, always obtain 
t of the velocity of light, c, a constant, 
s depends on the velocity of the observer; 
mass = m /( 1 - v'/c') where v is the relative velocity between observ 
and the mass, and m is the mass when it is at relative rest. The WSM 
shows the origin of these two in Chapters 5 and 12. 
l ; j i ink ins special theory of relativity was a refinement of the FitzGerald- 
Lorenrz work showing the contraction in the length of an abject ai 
rdaiivissic speeds, and the Lorx'tm transform at ions (1904). Lorent/ dcsuilw! 
the Increase of mass, the shortening of length, and the time dilation of a 
I mdy moving jt speeds close ro tlie speed oi light, LiuMeiu's deiivatitius 
assumed that the speed of light was a cons rant based upon experiments hy 
MichclsoR and Mofdy, an assumption he later retracted after his 1915 
General Theory of Relativity (GTRj. He then rcaibed that light speed 
depended on die density of the space wave-medium and was tun constant, 
as might logically In expected, lie wrote: 

Special relativity is founded an the hatis of the law of the constancy of tin 
velocity of light. But the general theory of relativity cannot retain this law. 
On the contrary, we arrived at the result that acenrdmg » tkit latter tlseary 
the velocity of light must always depend on the co-onltmtes wfien a graviu- 
ihnttt 'field is present. 

Albert Einstein studied «he tncchanisin of the transmission of force frot 
panidc to another and concluded that particles must possess a property that 
extends throughout space to connect panicles. His knowledge of Nature told., 
him thai discrete particles couldn't exist because their borders would he at 
abrupt discontinuity; instead particles and space must be continuous. 
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Calculating the GTR. Fin 



THE GENERAL THEORY OF RELATIVITY (1915) 

Both Einstein's General Theory of Relativity (GTR) and the Wave Structure 
of Marrcr (WSM) are baaed upon the properties of space. Both arc cor- 
rect - both represent ilie physical re.iiits oi'ilie universe. However General 
Relativity primarily examines the large scale, cosmic properties of space and 
matter in it, whereas the W5M begins with the quantum micro-scale proper- 
ties of matter itself. Although his medium and the medium ofWSM arc 
identical, lie did nut cm- jiiaiiiuiti waves til die microsfruc- 

turc of matter. They use dilTetcnt mathemaiical tneihods hut they produce 
the same results, 

general theory is based upon the 

natter of the universe; both 
mhedded in astronomical space. Then his 4D math 
calculates how energy and matter determine space density everywhere in 
ihc Universe, and also Inns density dunces evolving with time. Finally his 
theory calculates space-density properties on .in iisiuitiimiie.d scale to find 
the paths of light rays, Tliesc light-paths define the 4L> coordinates of space 
just as grid-lines on graph paper define .2D coordinates. 11 mailer and energs 
ate evenly distributed, all the coordinate lines ait parallel. But if not parallel 
the space is said to be curved. I liis complex mathematical procedure is not 
encountered in our 3D human world; it has caused the srudy of GTR to be 
misunderstood and used only by in.itliun.itie.il scientists, i belts is .1 lonely 
world punctuated by occasional trips to the media carrying interpretations 
of their work tor the layman and to a government office that will fund their 
work. The use of waves for each mass 'particle* as in the WSM greatly simpli- 
fies this calculation. 

In our real Universe, matter and energy arc distributed almost perfectly 
evenly and the curvature of real space is very tiny; near zero. In order to find 
experimental proof of his theory, Einstein had to search exhaustively to find 
where ihe small curvature was big enough tu measure. 1 1c found that close to 
the Sun light rays would be deflected enough by the small curvatutc. 

In 1919 Artbur Eddington led an eclipse expedition to Principe Island 
in West Africa to verily die bending of light passing close to the sun. Such 
observation* of stars close to the sun in the sky could only be made during 
a total eclipse. The eclipse was due to occur on 29 May but thai morning 
there was heavy rain. Eddington wrote: "The rain stopped about ttoon and ion 
began to get a glimpse of the Sun. . . I did not see the eclipse, being too busy chang- 
ing plates, except for one glance to make sure that it had begun. We took sixteen 
plmagrapbs. They are all good of the sun .. but the cloud has "interfered with the 
star images. The last few images I hope will give us what we need " 

He remained on Principe Island to develop the plates. On 3 June he recorded 
It] his notebook: One plate 1 measured gave a result agtceing wirh Einstein. 

Einstein believed that t spacc-nicdium for waves must exist. In a 1928, 
Leiden Lecture, he said: "According to the general theory of relativity, space 
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witlmut ether ii unthinkable; far in such space, thtrt not only would he m 
gatioit of light, hut alio no possibility of existence for standards of space and time. 
But this ether may not be thought of as endowed with the quality eharaaeristie d; 
matter, as consisting of. 'particles' which may he tracked through time. " 

Nuif ilia) lie requires spate tu be not only a medium lor waves, but also as 
means to establish .1 universal standard (i.e. provide a mechanism) of length 
and time. This requirement is usually overlooked by rhc sc 
hut is absolutely necessary is the basis of experimental work. The time pcriix) 
and wavelength of matter waves in space display these universal standards. 

Oddly. Liiistein did 1101 attempt in find out how matter was shaped or 
formed except to say it had to be 'extended' (as are the spherical waves of ilic 
WSM). He wrote; "Physical objects are not m space, but these objects are spa* 
1 tally extended (as fields). In this way the concept "empty space' loses its meaning. 
.. The field thus becomes an irreducible element of physical description, irreduc- 
1 bit in the seme sense as the concept of matter (particles > in the theory of Newton,' 
Clearly. Einstein had .ill the knowledge needed to lltld ilic WSM ill a few 
hours! Why did he miss itr 

His summary of his GTR. shows he clearly realizes thar the wavc-ceniert 
a 'particle' (an electron) is the only place where energy density (space density] 
is very large: The plrysical reality of space is represented by afield whose ee 
/tent) are continuous functions of four independent variables - the co-ordinates of 
space and lime. Since the theory of general relatively implies the representation of 
physical reality by a continuous field, the concept of particles or material points 
cannot play <t fundamental part, nor can the concept of motion. The panicle em 
only appear as a limited region in space in which the field strength or the energy 
density is particubirly high. (Albert Einstein. Relativity, ! 950). Again, he 
almost had the WSM in his hands! 

When asked to summarize the general ihcon ofrelativity in one semen 
he wrote: "Time and space and gravitation have no separate existence from mat- 
ter. "(Albert Einstein. Ideas and Opinions. 1954). He is re-stating the Greek 
concept that One Thing underlies all physics. 

Milo WoliFat MIT found (1984) the complete mathematical siruuuie uf 
the ek-Liron and deduced that the predictions of Clifford, Schrridingcr and 
Mach were embodied in only two simple principles of the proper ties of spaa 
(The subject of this hook). Space-wave simplicity is remarkable. Using the 
scalar wave equation, he found that the wave properties of space and the sim- 
ple scalar waves of rhe charged particles of the Universe (electrons, etc.) we 
the origin of special relativity, the dc Broglie wavelength and the Comptoii 
wavelength and thus the Sditodinger Equation. The .scalar equation became 
the basis of Principle I of the V/SM, Then he used a quantitative version of 
Machs Principle as Principle I) to show how the density oi space depends 
on all matter in the Universe. Remarkably, just these two ptinciplcs together 
describe the origin of all the natural laws. That work is also published 01 
site httpdhaww. QuantumMatter.com. 
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Compare the WSM and the GTR; In the WSM (lit: space medium on 
fhe quantum scale also has density dependent on the presence nf'ihc mailer 

throughout the universe (Set I'rincipJc III. 1 he density ol [lit medium .litters 

the morion of quantum waves that produce the same 'light fays' as GTR. In 

reality light rays arc energy transfers facilitated by the 

simpler mathematics makes ii much easier io envision 

The WSM and GTR both describe the same universal space, albeit on differ- 

Einstein, aftci developing 1 1 n ■ General I'hcory o) Rtl.utvtry, had an enor- 
mous knowledge of space, matter and Nature. His final major uncompleted 
goals were to luid connections hc-twevii quantum theory and the role of'spacc 
and matter in Nature. Sadly, his ideas needed only slight additions to lead to 
the Wave Structure of Matter, 



Evaluating the pioneers 

The pioneers above arrived at their valid conclusions by painstaking analysis 
and careful adherence to the rules of logic, and (he philosophy of truth. Bui 
'hi.ii thinking was ignored for sixty years. Truth is no match lor belief.' 
The consequences ol predictions of these pioneers lead to the conclusion 
rival matter is a wave structure embedded in the space medium. This result 
not only satisfies the experimental work, but also surprisingly displays -in 
immense but simple tapestry of ihc physical universe. Awe-inspiring connec- 
tions between matter, the cosmos, and ourselves arc found. The application 
of the electron wave structure reaches out to unsuspected fields of cosmology 
siiJi as llie lliivli.iui; i lit.- K-il shift,, md ilit simaitic ol'llie uimci.se. .is well 
as in. >re practical applications in microeircuits and human physiology. 

These serious thinkers, Clifford, Einstein, Dirac, Schradinger. and Ernsl 
Mach, teal 1 icd that experimental measurements showed that the structure 
of matter was closely related to the properties of the apparently empty space 
around us, and that the elements of matter had to: 

a) Have a spherical symmetry. 

b) Be extended in space. 

c) Possess a means of exchanging energy. (Wave interactions do this), 

d) Possess wave properties (founded on wave equations). 

Their thinking produced conclusions thai in hindsight were prophetic: 
We live in an inter-connected universe. The above discussions of the require- 
ments of the laws of science make it clear that inter-connections must ejust 
between matter, the laws, and the universe. Independence of objects is not 
possible, lor example. DO planet, no star, no galaxy, can exist without the 
rest of matter of the Universe, These requirements arc not the fantasy of a 
supreme lawmaker who declares that his law applies everywhere. The only 
logical conclusion is that matter and taws are inter-connected throughout 
the universe by a physical mechanism - waves. As Lee Smolin writes ('Life 
uf the Cosmos' Phoenix books, 1998): "It can no longer he maintained that 
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the propertiei nf ,an »ne thing m tin- Uninent are independent uj the existence or 
non-existence of everything else. " 

ThetnUT-CcirniL-ciionv originate Initii tin- sharing of (he qi 
of she particles (electron, proton, etc) with the wa 
is clear that tile classic point -par nek ituniel of charge and mass Mibsume 
canum sillily [In lii-u r,: \i ::n, v ami ii i a List's iiLiiii' pu/.'.les of physics. Tiic 
pi est! 1 1 ilay 'Siaiidanl Model ol ji|iysi..s is .ink .1 liisiont.il relic - .111 obsucli 
to progress. Paul Davies highlighted tills shorn inning nl modern physics 
('S11 perforce', Unwin paperbacks. I9S5): "The idea that something can he bath 
a wave and a particle defies the imagination. • The nation of a particle being 
eiietyii'herr tic once it impassible ta imagine. " 
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El ECTROMAGNETISM: 
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Electromagnet istn was tomiclcti nil experiments hy Aiessandro Volta 
( 1 745- 1 827). Andre Marie Ampere. < ] 775- 1 836). Michael Earaday 
(1791-1 867). and Carl Friedrich Gauss ( 1 777* 1 85 5). James Clerk 
Maxwell (1831-1879) formalized their work iiihi a set ul tour famous 
equations that havt ever since proven very useful loi large-scale electrical 
engineering. 1 lieit MiliNequent lame was. .1 resnli of experiments by Heinritb 
Hertz ( 1 857- 1 8 L J4) that appeared to show that the electromagnetic (radio} 
equations ..I Maxwell were the basis ol electromagnetic waves traveling at 
speed C. .1 wrong conclusion, Hie tact ihat malty predictions oi' die equation) 
conflict with experiment has been ignored in view oi (licit extensive and 
'-.iIu.iMl, us-, .i d'.-hirii iy. t-leeiiit.il machinery and practical apparatus. 

It is not widely appreciated that the appearance of transfer of electrical 
energy is the observation ol many coherent quant tun -wave exchanges at 
speed c, and is not due ro an electromagnetic wave that does not exist. This 
contusion led to iiinuniei'.ihle useless proposals lor models of 'panicles' and 
a photon' that also does not exist. Einstein who crested the photon concept 
later decided he did not know what it was or if it existed. He also rejecter! ihc 
poinl particle and Maxwell's field Equations, writing: "The combination of 
the idea of ft coiittimntts field with that of material paints discontinuous in spate 
appears inconsistent, Hence the material particle has no place as a fundamental 
concept in a field theory. Thus even apart from the fact that gravitation it not 
included. MaxwU'l n'cciiadvnamia cannot be considered a complete theory. " 
(Sec Einstein). 

DISCOVERY OF THE Eiectron. When J. J, Thompson discovered the elec- 
tion in 1904 using cathode ray tubes that enabled him 10 calculate the chatgt 
to mass ratio, everyone was convinced I hat electrons were discrete material 
particles. This discrete panicle belief began to be questioned aboui l'J30. 
because the 'wave functions' of the Schradingcr Equation do not predict 
material electrons unless you assume that electrons are discrete. The Equation 
does not demand rhis. It allows one to assume that discrete material clcctroni 
exist or do not exist - a free choice. The wave functions provide exacting 
values ol energy transfers but no knowledge ol how transfer happens became 



the waves themselves are the transfer mechanism. Thus further progress 
required the abandonment of the notion of a discrete panicle and accepting 
electron wave structure. Unfortunately, Neils Bohr, his Copenhagen group, 

and liio.si pliysictsts accepted tlie disi rete panklc .itiii delayed the WSM lor 
jliuiii ■>() years. 

The Mystery op Charge. Benjamin Franklin ( 1 706- 1 790) visualized 
charge as particles that Mowed on metal surfaces and could be kepi in Leydeti 
jars like a genie of the Arabian Nights, To evaluate rhese concepts scientists 
needed numerical constants, and crearcd names "charge" and "mass" for 
them. The static point particle was illogically conscripted to fill a theoretical 
need fbt a vehicle to carry charge and mass from place to place. The explana- 
tion of die electron hy Charles August!* Coulomb {1736-1 806). endowed 
it with a 1/r 1 force but no one measured force at very small radii until QM 
raised questions aluiin tins popnhf idea nt flu election finding that it is 
not supported by the scientific evidence. The Coulomb force formula fails 
at small radii about the si/,e of a nucleoli where force levels off. No experi- 
ment has ever detected a particulate mass 01 charge core at the center of aji 
electron. Further, there ale no laws in which charge e appears alone. Instead, 
the laws always involve not) panicles so the constant involved is r not e, 
forfeiting its affiliation with one particle. This evidence suggests that an 
electron wave-structure exists at small radii, and that charge is a property ol 
space surrounding the electrons, described by u const. tin e'. This agrees with 
the WSM. 

STRUCTURE OF THE ELECTRON. The search for the sttucturc of the electron 
started over a century ago, in H.A. Lorentz's book Theory of the Electron 
(1900). But no satisfactory structure had been found until Wolff (1990) used 
the WSM. Before tin exfaSKOe »l electrons, Lnrcnr? proposed that light waves 
were due to oscillations of an electric charge in the atom. But he also regarded 
space ('ether in his time) as possessing substance, as in the modern WSM: 
"[cannot hut regard tin ether, which can be tix ieitt of an electromagnetic field with 
its energy and its vibrations, at endowed with a certain degree of substantiality, 
however different it may he from all ordinary matter, " 

batata developed his mathematical theory of the electron for which 
he received the Nobel Prize- in 1902. Lorenrz Is famed for his work on the 
FitcGerdld-Lorentz contraction of the length of an object at relativistic 
speeds. Loient/ [[ansfuim.iiions, which he introduced in l l HJ4. form the 
basis of Einstein's special theory of relativ ity. They describe the increase of 
mass, die shortening of length, and the time dilation of a body moving at 
speeds close to the velocity of light. 

In extending ihe work ol" those scientist to rhe mathematical structure of 
the electron, the WSM, in this hook shows their visions have come true: the 
electron is a wave structure without material substances. Looking ahead, the 
space-medium of the waves is still latgcly unexplored; it is the final frontlet 
of the future. 
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The puzzles ol'QM arise from the mathematical choice that mai- 
ler consists of discrete 'particles' with discrete point-like locations, 
rather than choosing that matter is a wave structure- Confusic 
Ijccausc choosing cither wavc-sur 'panicles' is rn.ithfni.it ically acceptable fur 
the Schrodingcr wave equation. 

The discrete 'particle ' choice is termed the C 
formulated by Niels Bohr and Wema Heoenbetg while collaborating in j 
Copenhagen around 1927. The difficulties of the interpretation arise- becaux 
the wave functions cm not provide g discrete location for a discrete 'partide'J 
Bohr and Hciscnbcrg adopted .1 pioh.ihiliMic locaium h>r the 'panicle' witliii 
the wave function as proposed by Max Born. 

Many physicist-, .uid philosopher*, objected to the Copenhagen it 
tion on the grounds that it gives a noil-deterministic location for a 'panicle' 
assumed itself to be a determined object. tlinsteins tamed quotations "6V 
does not play diee. " and "Do you really think the Moon isn't there if you aren't 
looking at it? " e xc 1 1 1 p 1 i f y this. Bohr, in res po nsc . said "Einstein, don't tell Cud 

Quantum mechanics was initially developed to explain why the electron 
stayed in orbital motion that couldn't be explained by Newton's taws of 
motion. The search was motivated by the assumption that a discrete clcciiM 
has a discrete orbit, bin neither of which are needed it the electron is a wj*c 



According to Born and Copenhagen, electrons cannot he pictured as local 
ized particles in space but rather should be thought of as "probability cloud)" 
of negative charge spread out over the entire orbit. This probability cloud 
obeys a principle called Heisntberg's Uncertainty Principle, which states 
thai there is ait uncertainty in ■ he classical ptisiiitm of an electron. Therefore 
the improvised Copenhagen quantum mechanics contrasts with Newton's 
deterministic description of nature. 

Wave functions ean change as lime progresses. Tin- SchnWlinger eqiutinn 
describes how wave functions change in time, a role similar to Newton's 
second law in classical mechanics. The Schrodingcr equation, applied to a 
free particle, predicts that the center of a wave packet will move Hi rough 
space at a constant velocity, tike a classical particle with no forces acting on 
it, Howevet, the wave packet will also spread out as time progresses, which 
means Hiat ifyou assume particles exist the position becomes more uncertiil 

Some wave functions produce probability distributions (hat arc constant 
in time. For example, a single electron in an uuexcitcd atom is pictured 
classically as a particle moving in a circular trajectory around the nucleus, 
whereas in quantum me-clianics ii is described by a sialic, spherically sym- 
metric wave function surrounding the nucleus. The time evolution of wave 
functions is deterministic in the sense that, given a wave function at ai 
time, it makes a definite prediction of what ihe wave function will be at any 
laiet rime. However, during a measurement, the change of the wave ftinaion 
into another one is not deterministic, but rather unpredictable, t.i 
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The probabilistic nature of quantum mechanics was the central topic in 
the famous Bohr-Einstein debates, in which the two scientists attempted to 
clarify these fundamental principles by way ot thought experiments. 

AN Early View of Wave Structures. In 1 945 Whcclct and Fcynman 
(WSlF) sought the cause of the radiation from an accelerated charge. Their 
calculation assumed ili.u the charge generated equal amplitudes of advanced 
(inward) and retarded (outward) spherical dcciroiuagncik waves. Flit 
outward waves evoked a response of the umvenc. that is, the production of 
Inward waves from absorbing charges elsewhere in rhe universe. The absorber 
waves began before arrival of the source waves. The calculated forces due to 
combined local ami absorber waves agreed with an empirical formula by 
Ditac anil appeared to be the cause oi energy transfer. Their remarkable result 
attracted much attention. However, contrary to their assumption, there are 
no mathematical electromagnetic wave solutions in spherical coordinates! 
In hindsight, the success of the WfVF calculation was due to suppression of 
the vector electfiir]iai;iictk wave so ilui In effect they were calculating scalar 
(quantum) waves as in tile WSM. 



The Calculatio 

the empitical lormu 



y Wheeler and Feynman. W&F wished to verily 
or the force of radiation used by Dirac: 

Force- [da/dt| : e/3c- 

Whcrc e is the electron charge, c is the velocity ot light atid a. is the accelera- 
tion. The mechanism of the force was unknown. They discussed this problem 
with Einstein who suggested a proposal by Tetrode ! 1922) that light (energy) 
transmission was not a one-way process, but two-way communication 
between a source molecule or atom and a receiver molecule utilising inward 
and outward waves. This proposal was not popular since it appeared to 
violate the causaliry concept; Anions should appear before their causes, because 
lite inward waves appear to be traveling backward in time. Electro magnetic 
waves were assumed generated by the acceleration, using special solutions of 
the el ear ic- vector wave equation, 

Kinetic energy * potential energy = V ; E-MM^E/oV=0 

Outward traveling spherical waves encountered absorber charges in the uni- 
verse that produced spherical inward waves that returned to the initial charge, 
a response of the Universe. The inward waves front the universe were assumed 
to begin before rhe acceleration occurs. 

Remarkably, no inward waves appeared to violate causality because the 
inward waves from the absorber were cancelled upon arrival by interference 
with waves from the soutce charge. The remaining wim fields gave the dis- 
turbance deinanderl hv experience in agreement with the prescription of Dirac. 

W&F summarized die behavior of their inward waves: Absorber charges 
at a large distance produce spherical waves headed towards the source. As the 
moment the source is accelerated, these waves just touch the source Thus ail the 
waves from the absorber charges form an array of approximately plane waves 
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marching ttiwttr/is if/t tourer. The , ..-.ivet is a 

tplien. -,il i ti -vmiig tadt uiitr/ij u.rv I he sphere collapses an the source, and then 
pottrs Dttt iigrfin us d divergent outward wave. 

Philosophical Importance. W'M'v work h,:d implications beyond .in 
explanation u!~ radiation fonc Ikm.hiw transfer of energy and the utoiion nl 
mailer -ire among iht most fundamental processes cil science. Further, the 
concept that spherical waves from .ill matter of the universe perform a rule 
of charged panicles suggests that the whole universe is involved, i.e. every 
charged particle is a stniciur.il parr of the universe and the whole universe 
contributes to cadi charged particle Their work pioneered the concept 
thai every particle sends quantum waves outward, jikI receives an inward 
response Irom the universe. In hindsight, il they had used scalar quantum 
waves entirely, the WSM might have appeared S5 years ago. 



John Cramer reviewed iln paradoxes ot quantum mechanics in the Reviews 
.il Modern Physics I l')NIo an. I (imposed lll.ll the W'lleelei- I'eynrn.iii wavt-s 
were actually ihcbchaviot of teal igii.iMiiiin waves. In I lis Transactional 
liuei [u. mi ion of Quantum Theory, an emitter particle ready to radiaic semi. 
out an "offer wave". Potential .iliMiihci particles reply, sending hack a "confir- 
mation wave". Then another set of waves provides a "handshaking" action to 
establish an energy Iranslei. Hits is llie essence of the energy transfer mecha- 
nism ot the Wave Structure of Matter. He shows, in the academic jargon ol 
quantum theorists, rhar inward and outward waves arc a valid interpretation 
of quantum theory as in the W.SM. His important stq> was to declare sjuan- 



F allowing the advance?, nl W&F, Sehrodingcr and Einstein, little 
research was done on the sttucturc of panicles until 1985 Aftet 1945. 
particle physicists chose to work on posi WWII weapons: rcseardi oi 
wave structure stopped. 

Milo Wolff in I'JB's began the first mathernatical theory oft he WSM using 
a scalar wave equation with spherical quantum wave solutions. He found 
(he Wave Srnicturc of Mattel described in his earlier book (19901 Exploring 
the I'liynis of lite I 'tii-mm-ii immerse - An Adventurer's Guide and [his hook, 
h successfully predicted ilie natural laws ami the properties of the electron, 
This book continues thai work on the natural laws including a derivation <if 
gravity and ihe physical origin of spin thai accords with experiment, quan- 
tum theory and the Dirac Equation (Sec Chapter on Spin). It complete the 
structure of the electron and iis waves and extends applications to cosmology 

NEW t'tnSLLKS,. Many Yoiinp'i jihvsicisis it.ive begun m exploit the WSM 
further; most of iheir work is published on the Internet, including Geoff 
Haxelhum in Australia who has extensively explored (1 "»3 to present] tin 
philosophical Iwckground of the WSM shown on his entertaining and deeply 
researched website: SpaceAndMntion.cnm, He contributed the origin of 
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!ii 'in thest lefinit 
rimes frequency equa 



simple rule ih;<i wavelength 



Dii'leieiu kinds iilii.ivn navel .11 different veltH.il its. Sound waves ir.ivei 
in aii hi 1 1 00 feet per second, jihI quantum Moves travel in space at c = 
itKUKHUHKJ meters/second. 

Waves are Producer by Energy Exchanges. If you arc curi- 
um, you mighl ask, why do waves occur? And. if they are universal, what 

universal situation leads in ilicit pi.idn. rimi' Waves <(■> inn exist without a 
media that determines their form and type. For example, a stringed musical 
instrument wave nced.s a .stretched string as its media Sound in air or waves 
in musical pipes need ait under pressure as media. Waves on rite surface of a 
lake travel in watet that is pulled downward hy gravity. The answers ro these 
questions require us to stinU ilu media (space) in which the waves travel. 
First of all, the media is a storehouse of energy: the space around us. and in 
the entire Universe, has an enormous but un-tmnccd energy content. The 
media must always have two properties: I ) Motion of the media produces 
kinetic energy, and 2) Displacement of the media involves;! force thai pro- 
duces potential energy. Many rypes ol media exisi and many kinds of waves 
exist, hut all have these two properties dial can he written: 

Kinetic energy + Potential energy - a constant 

As the wave proceeds in its travel, there is a continual exchange between 
potential and kinetic energy In time with the frequency of the wave. 
Examples of the energy exchange are easy to find. Consider a very illusttaiive 
case: an underwater elastic membrane enclosing an air-bubble connected 
in a pulsating air pump. This is an underwater sound source. The pump 
alternately increases and decreases the air In the bubble. When the bubble is 
changing its stfe, the water surrounding it is in motion and thus has kinetic 
energy. When the bubble enlarges the compressed air inside has potential 
energy. The oscillating huhhle continually exchanges its energy between rhese 
rwo forms. Outside it will generate a water wave that travels radially out 
through the water. 

The wave traveling along a string has kinetic energy (KE) due to the mov- 
ing mass of the string and potential energy (Pfc) because of the stretch of the 
string. An electromagnetic wave is said to exchange its energy between elec- 
tric and magnetic fields although this example is hard to visualize. In reality it 
is many quantum waves traveling in an elastic space. 

When a wave begins at its source, energy is abstracted from the source 
due to die oscillating behavior of ihe source. And when tbe wave reaches 
another oscillator, ibis energy can deliveted to ilic oscillator, but only if there 
exists a mechanism to enable die waves to transfer energy to il. An exchange 
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mechanism in irvSL-niinl and Ixuli source .arid receiver must he resonant with 
each other. 1 he mechanism is non-line; 



Space is the common denominator of Waves, k is curious that 
despite the gre.it vatieiy of wave types. mh.Ii as mechanical waves in metal, 
light waves in space. -.Diiiiii waves in air. water waves, etc.; if you analyze 
them to liud whai is h.ippcnitn; on ,i microscopic level you discover they ill 
appeal in lie iclaleil In ilit piopcities of space. Foi example, llic media of 
sound waves is ruattei composed of atoms, The KE of the sound waves is 
actually KF. of the relative motion ofrhc atoms, and the PR is from the lores 
between them. Ulrimaicly all types ol waves are our observation ot large 
tiumbcis of quantum wave exchanges. This is because (here i.s just one real 
wave media of Nature; this is space. 

\\ ills basic quantum level in space we need to think more carefully xUw 
waves: Measuring wave displacement to determine potential energy (PE) 
demands that we understand ihe meaning of length. We previously con- 
cluded lhai length is .1 property of space. Similarly, if we wain to dt-icrmmi 
motion or velocity 10 find kinetic energy (KE). we musi understand tits r.ttt 
■ il change o( Icngiti \s iilt liim md siv li.nl . nm luded in t 'haptcrs 2 and 3 
thin lime also ha.s a special relation wiih space thai puzzled us at first. I; is 
now comforting to tc.tli.'.c tliat waves. Iciiglh, lime, ami enetgy. as we had 
anticipated, .ire all properties of space, rhc one thing of ihe Universe. 

A Typical wave is Sinusoidal, h U commonly observed that waves ,,1 
pure rone or constant frequency have the form of a mathematical sineot 
cosine, i low sloes this occur? It is because the Ibices in ihe oscillating mcdi) 
are balanced at all times, If forces arc balanced, the following must be true: 

Rale of change of KF./ velocity - rate of change of PE/ displacement. 



Wlieti you write ihis rule using the calculus you get a 
solution k always a sine or cosine function, such tis 



Amplitude - A sin 2w{ft - x/L) 



'c equation whi>« 



The A in the equation represents the maximum amplitude of the wave. 
The frequency f of oscillation varies according to time r, and L is the wave- 
length. The -sign in the I'atenthcse.s means 1 lie wave is 1 raveling along the 
* axis in the positive direction. If a + sign is used, the wave travels in rhc 
opposite direction Wt observe that the sinusoidal property is equivalent to 
the property of exchanging KE and \'E energy back and forth. 

Vector Waves in jL> Space can be polarized. If the wave amplitude 
also has a direction, then rlie 3D character of our world has entered the 
picture. We describe rhis by polarization. For example, the wave of an electric 
field lepiesents the •itiiplitudc and diiediou in which a Ji.ugc would l>e 
forced. If rhc eleciric field poinrs In one of the 3D directions, either x, y. or 
/. that direction names the polarization. If a wave is moving in, say the 7 
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direction, and the field is pointing in ilic y direction, one says the wave is 

V |)< Timed. 

In Naiure. iilmiIv nil i'Ii i I Hi' waves .in: polarized in ilircitions pcrpclldiCL] 
br to the direction ol travel. II the wave travels in the i. direction, the wave 
could be cither x-polarizcd or y-polariied. Ordinary lighr waves from the 
Sun, ot fire, or candles ait not polarized. Instead they are random mixtures 
of both polarizations which on the average have no net polarization. Light 
reflected from a smooth surface is always polarized because the surface sup- 
presses the perpendicular component. Polarized eyeglasses can reduce the 
glare from such surfaces. 

An arrangement cifrwn polarized waves traveling in rhc same dirccrion 
can result in a total wave vector which rwists like a helix, called circular 
polarization. The wave vector rotates CCW like a left-hand (LH) screw if 
the two waves arc perpendicular to each other and the phase of one of them 
lags behind the odier by -W. Similarly, if the phase difference is ♦90", rhe 
rotation is (AV like a KM screw. This property (suited used in satellite 

i to avoid interference ol signals since a receiver rhar receives 



e RH d 



LH circular 

Scalar Waves have no Vector amplitude. The amplitude uf the 

wave is' jusr a number called ,1 solat. f-nr «'S,ir!sph -mind is a scalar wave ol 
varying air pressure Along ilu path, [lit pressure lises ui<! falls above iht 
ambient pressure of tlic notmaJ air, and the amplitude is the varying value of 
the pressure, as a sine wave. Quantum waves arc scalar; the only type pos- 
sible in the space media. 



QUESTION FOR THOUGHT: 

What about a wave on a string? Is it a vector or a scalar wave! 
Is rr tolamzed? 



moiig the most important concepts to grasp ate resonance and stand- 
ing waves. These are fundamental ro almost every branch of physics, 
"hey underlie the production and perception oJ speech and music 
and have countless applications in engineering. Resonance is what allows 
gentle pushes on a child's swing to raise it ever higher. It is what has caused 
the collapse of seemingly strong bridges by unceasing winds and march- 
ing armies. Broadly speaking resonance is the creation of an oscillation by 
an incoming wave rhat delivers energy wirh ihe same frequency as rhar of 
a naturally vibrating object. If the two frequencies are rhe same, waves are 
always in phase and energy continues CO build up. If ihcy are of different 
frequencies, the energy exchange is out of phase and there is no build-up. A 
standing wave is closely ued up with tcsonance and it is uoi possible to fully 
nndetstand one without grasping the other. Standing waves occur whenever 
a steady wave hirs a reflecting barrier. The reflccred wave has rhc same speed 
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SECTION 1 I and frequency as the impinging wave so rhat the wave peaks am! troughs 

interfere with each other making a pattern of 'nodes' and ami-nodes'. 

Waves Reflect When the Media Chances. When a traveling wave 
encounters a change ol the prOpercttS.nl the medium in which it travels, all or 
part of the wave is tellcaeri. I'aitial leilceiinn divide* the wave into two waves, 
rravcling in opposite direction, t-requenily. like the image behind a mirrur, one 
of the waves is not ri ilk [here. Rut sometimes there may actually lie two waves. 

Look at the simple example ol a one-dimensional wave on a suing. 
Suppose [luu one end ol die suing is held hv fastening it lo a solid wall. This 
icsulis in the condition that the displacement ol the suing must he zero at 
rhc wall. Ifthe wave is traveling towards the wall, then a mathematical wav 
of' keeping the amplitude at zero is to assume the existence of a second wave 
■ raveling away Irom ihe wall whose amplitude is equal and opposite to the 
first wave at the position of ttie wall. It would make no difference if we jusr 
clamped the string a( that one point to represent the wall. The rwo oppo- 
sitely traveling waves must he sinusoidal and must have the same wavelength 
in order to satisfy the condition of zero amplitude at the wall. 

A Standing Wave is a Combination of Two Waves. Consider a diffft- 

cut situation. Wliai happens ifthe siring, ni'L ugth 1 .>, is damped n Isoih unlv 
Then the amplitude of the comhincd waves must Ik zero at both ends. This is 
only trneif sin(2rrljo/l.) =0 that is Lo= nL/2 where n is an inreger.That is the 
string length is exactly half the wavelength Mitsieally, this savs ihai if n = I the 
string will vihrate ai the natural frequency or the string, and it n 2 the frequenc.- 
is double; an octave higher. If n=3, if is yel another iKtavc higher, etc. Thus the 
string can vihtate at many possihle frequencies, provided the string length is 
integer multiple of the wavelength. Also more than one of these- frequencies can 
occur ott the same string: the waves arc su peri nt posed. 

Sometimes there are rwo oppositely traveling waves on the string. 
Their amplitudes will combine, and if the wavelengths are the same, the 
appearance ol the string is a to-and-i'ro vibration, with no apparent traveling 
motion. Tliis is called a standing warr; that always occurs in musical stringed 
instruments. Important for this hook, the election is a standing waved ilic 
combined in- and out- spherical waves. 

Waves can also travel simultaneously in several dimensions; for example 
across the surface of a drumhead. Standing waves also occur across the 
drumhead. A condition imposed upon the waves is that amplitude must he 
«:ro all along ihe edges of the drum. This leads to mathematical comptcxit 
lot the shape of (he wave patterns becau.se a drum edge is coinplieatcd nuiii 
but you need not worry because the general idea is the same as the siring, 
where the wave sets are in simple sttaight lines. 

Three dimensional (3D) standing waves can occur in boxes 
of various shapes, for example, within the body of a violin. Because 
of the complicated shape of the violin, an analysis by mathematics 
would he too complicated to be useful even if it could be solved, 
but you can he sure dial the best violin makers know where the 
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standing wvpnuul andwli.lt [ln.il fd.ltivi .mipluudc. art. 1'hcv 
have learned Ijv esperitlu.e using theit nc, cars, sense ul touch, 
and brain, but no math! 

Reflections in an oi-en i>ii»e.( :i.nii[iiim a siting or drumhead is nor 
ihc only way ihar rhc properties oi the media can be changed. When a wave 
travels down a pipe such as a trombone, a reflection occurs at the end of the 

pipe, I tiis is because rhc properties ol rhc media (air) inside depend par- 
tially on the shape of ihe pipe. Where rhc pipe abruptly ends, a condition is 
imposed on the rwo traveling waves: Total w. iv<_ amplitude = a maximum. If 
[he pipe is open at both ends, a wave maximum occurs at both ends. If one 
end is closed, the amplitude - (I ai dial end. and a maximum u die upeii etui 
i'.ii rial k Ilea inn-, will ncciii and standing waves will appear. 

What are the Rules for Adding Two Waves! Whsii happens to 
iriipliiude when two waves travel together? To learn diis we need rules from 
Nature for adding together the amplitude* ol'tlie wave*. These rules arc simple 
- you always add amplitudes where two positive crests or two negative crests 
occur together, and you subtract ihem il trough and crest occur together. In 
between, add the waves following the rules of algebra with sine and cosine 
expressions. The technical term tor the phenomenon ol waves joining each 
other is interference; positive interference if" rcinforcine; or mjniiiY if canceling. 

Interference of Dissimilar Wave Frequencies Produces Beats. 

When rwo wave* travel together there may be interference in time. An exam- 
ple is rwo sources of sound which have slightly different Ireqticncics which we 
listen to at the same time. When the rwo waves arrive with their crests together 
so that the amplitudes add; wc hear a sound peak. When a crest of one and a 
(rough of die other arc together, the amplitudes cancel and wc hear nothing. 
The rising and falling of sound is called bears, it is interference in time. 

Repeated Reflections Create a Standing Wave, Interference in 
space occurs when two waves of the same frequency axe confined in the same- 
space such as in a trombone pipe or on a violin string. The wave is confined 
because there are reflections at both ends of the string of pipe. One wave is 
traveling towards an end, and its reflection becomes a wave traveling in I he 
other direction. If the crests of the rwo waves always occur together at rhc 
same place, nui if both waves have identical frequencies, and if the reflec- 
tions occur continually, then the two waves appear motionless and a standing 
wave is seen. This is the normal situation in a musical instrument. 

The standing wave of an electron occurs with otic end at the spheti- 
cal wave center and the other end effectively at infinity. All clcciroixs liavc 
die same frequency and properties because the medium (space) is nearly the 
same everywhere throughout die Universe. 

Resonance is a love -affair between two instruments. If rwo 

standing waves, say one on a violin and the other on the piano, have the 
same frequency; then sound energy can be transferred between the instru- 
ments. You can try it. Place the violin near the piano and strike a piano key 
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corresponding to our >)f the tuned strings. Stop the piano nnu and you wi 
hear ili.tr i Ik violin has. ptsked ir tip 1 To describt this, wi say ili.n the string 
of the iwii instruments are in resonance with each Other. This rcsonanc 
allows energy exchange. Von can .list) try this jusi using the piano by Striking 
,i bass register note, say D, and at the same time holding the damper nil a 
higher D note. The higher D will resonate with the lower note and absorb 
some energy. Von can heat it by taking you linger oil the bass D note wit 
holding the higliei 1). "1 lie high note will remain. 

A resonance condition can occur in oilier situatim 
"My ears were ringing!'' were probably in resonance with a component of a luuj 
sound. los'cts may claim thai ibcit thoughts and feelings resonant with cadi 
other! The yellow tight emitted hum heated sodium atoms will be absoikil 
resonantly by a dilTercrit layer of sodium vapor placed in the path of the 
light. A tuned device is often termed a "resonance or resonator" of a paruailat 
frequency if its dimensions ui.ui h lh.it frequency. It is important lit rcmcmha 
ih.it resonant energy exchange is produced hy many hack- and -forth waves 
; raveling between the source and receiver, h is not a single wave event. 

Intensity or a Wave is Proportional, to the Square of the 
Amplitude. Light waves, as well as other types, arc able to exchange energy 
and momentum from one oscillating atom io another. Wlien this occur! in 
a lighr beam, measurements show thai rhc intensity or power of the beu| h 

proportional to the square ot rln .impiimdi of the electric field That is 
Power - ExE watts per square meter 

The same intensity relation is true for other waves too, such as sound. Bur 
don't forget that an electromagnetic wave is really the total effect of many 
tiny separate quantum exchanges. 

Electromagnetic Waves are Special. The waves of light, radio, x- i 
ray* and other membcts of the electromagnetic spectrum stand apart fiom ' 
sound, and other mechanical waves. They are unique as well as different 
Tlicir speed of propagation c is a fundamental constant of Nature, because 
c depends on the properties of the space media 1 his is different than 
the speeds of media i heal waves that vary widely and depend on difFerenl 
mechanical properties of the media in which they navel. Only quantum 
waves ate described by the fundamental equation: 

energy » E - mc 1 » bf. 

Nature appears to have chosen tfaeM wives as die messengers which Itear the 
laws of Nature. The energy me implies the law of relativity, and ihecncigr 
hf implies the laws of quantum theory. Both arise From the WSM. Laws 
and calculations of the waves yield precise matches with measurements. Stil. 
thcte is widespread confusion: especially, the mistaken notion of a photon a 
a discrete energy vehicle is fraught with contradictions. 
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Unique and fundamental are the "matter waves" < if electrons and quantum 
ilitnry. [lies are stalat w.no .itui wt eau calculate their khavim precisely 
fmm (he WSM. Tlicir frequency is proportional to the energy nt'a panicle and 
i!iL-ii wavelength is inversely proportional to tin iinmichniiii m the 'panicle' 

We feci that we thoroughly understand a sound wave because it is ill a 
Liriiili.it media: the air in which it travels from a source to the li.stencr. bound 
is a study of the motion of raises attd can he completely understood in terms 
of Newton's laws, we imagine. The propagation ituin one place tu another Li 
merely a consequence of mechanics jnd the properties of the air media. If it 
propagates through a liquid or a solid it depends mi ilieit met hanical properties. 
Familiarity gives us conlidence and mitigates our skepticism. But in tact, upon 
close examination sound waves are found to be composed of atoms undergoing 
quantum waves. So nut confidence in pure -mind waves is .in Illusion! 



I: 



er for a wave to be sensed or detected by our eats, eyes or iitstru- 
s, (he detecting device must have .1 mm -linear property that allows 
erg)' exchange. 

You Never Know a Wave Until You See it, Hear it, or Find itI 

In the discussions above, an extreme!) itiipoiuin but subtle assumption has 
been made. We assume tli.it amplitudes .11c able to iciiitotcc each other sim- 
ply because we ourselves ate able to heat sound waves 01 sec light fringes. In 
fact we haven't thought about how Natute combines wave amplitudes or how 
wc sense (hem. Reflect a while abuul this. People sec or hear the interaction 
of waves using the automatic sensors built into our heads, ! ; rom childhood 
we learn about ligtn ami musical sounds by experiencing them with our own 
senses, so we assume this process always cxisrs as an instinct. However, in 
order to sense a wave an energy exchange has to occur and rhis only happens 
if the media is twin-linear. Wc cannot he misled by human sensory experience 
H) assume that energy exchange will always occur. Instead, we must under- 
stand the process of Interact ion between waves, and the means of delecting 
rhem. Wc need to study the mutual detection process involving energy 
exchange that occurs when atoms and parriclcs interact with each other. By 
the way, musical geniuses have acutely developed non-linear sensors in their 
cars, brain, and memory, far beyond those of us who arc 'normal*. 

Sensing Waves. The act of detection is the act of being art observer, a 
concept that is central to relativity and quantum theory; things we would 
like to understand better. This strikes at the heart of the problem of under 
standing space. We will learn that space possesses the properties responsible 
for the interaction and combination of different waves. The key property is 
non-linear media. 

For electro magnetic waves in electronic apparatus the detection process 
depends on a non-linranty of the media in which tin. waves travel. Wc are 
not conscious of it but our cars and eyes also have non-linearity built into 
them. Waves travel undisturbed when the media is linear. Expressed in math 
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,i device is linear when 
M .id iiipi.ii amplitude 



in,,., : A(.„u) - Ai.ir.' 



The linear device might be a material where acceleration is proportional to 
the force applied, or art electronic circuit element in which the current flow 
is proponional to a voltage applied. 

When lilt wave media is line.u, rhc waves do not interact. For example, if 
you throw two stones imo a lake, each will create a Little ol expanding wava 
that intersect each other hut don't interact. As you watch, each set of circlet 
grows larger without interference by the oilier. The surface of the lake is a 
linear wave media. 

A long string of uniform si« - and tension is ,1 linear media. Waves travel in; 
along ir can meet waves r raveling in the other direction and both will pass 
through each other without disturbance. Millions of electromagnetic signals 
travel through space, constantly i m erseciiiig each Other, yd never interfering 
nr milting with each other. Space is clearly a linear media for most waves 

A Non-linear Media Transfers Information Between Waves. 

We arc more interested in non-linear devices where output is ran pro- 
portional t" the input That is, ,1 graph <>t input vs. output will not bt a 
straight line through the origin. Non-linear devices arc important to energy 
exchange. Consider what happens if we apply a pure sine wave to the inptil 
of a non-linear device, First, the output will not be a sine wave; instead it 
will be distorted, and harmonics of the sine wave are produced. Second, if 
the input should he two or more waves, the output will not only contain 
harmonics of the two putt inputs, but each wave will contain components of 
the other. That is: 

If the INPUT « A 1 cos(f ( t) + A 1 cos(f ] 0,ihen: 
OUTPUT = (k/2) A, A, Icostf, + fp + cosff, - Q] + INPlfT + harmonics 



flic math i,s not so iinpoit.ini as t lie idea that the two signal lieoucnsjcs 
arc mixed by a non-linear device; that is. the non-linear device has created 
modtil/ititin ot oik- signal |>y the other. Each signal wherevci it goes carries 
information about the othct signal. Notice that this effect is proportional 
not only 10 the degree of non-linearity k, but also to the product of the rwu 
amplitudes. 

There are many real situations where non-linear devices occur. Ouriars 
are non-linear which accounts for the fact that we can hear sum and diffet- 
encc frequencies (bcatsl when two musical instruments arc played near each 
other. Some persons with 'perfect pitch skills' are able to hear ban ironies. 
Radio transmitters incorporate a non-linear device, called a modulator, to 
impress the audio signal Co be transmitted onto the radio carrier wave. The 
radio receiver also includes a non-linear device termed a de-modulator, which 
extracts the desired audio signal Itoiii the carrier. On the other hand, hi-fi 
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sound equipment is carefully designed to be a: 



light 

mission properties of 

through, iis %ei.i.jut h. 

The detection of ar 

When 



is possible 10 avoid 
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come non-linear so that when red light passes 
imt-soui as nllravioler light, 
traveling in space is also a non-linear event. 
i dtiirge, say an electron, we observe that the 
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i transfer energy to it. 



QUESTION! 

HOW DOES THIS HAPPEN? DOES THE ELECTRON CREATE 



The magic of Complex Numbers caj 
Waves. In algebra an exponential function 
[complex) sum of a sine and a cosine funet: 
mathematical trick to make the algebra of wave 
are easy to manipulate. All you do is to let ihe a 
an exponential function: cxp|2;r(fi - x/L}|. The 
is a sine (unction. Since the leal and im.tgiuaiy 
other during math manipulations, ymt may do 
exponential function. Then at the end, just tahi 
the same result as If you used the sine function 
need id find ihe square of the amplilude of a v 
exponential. All you do is multiply the compU 
often written A : - A'A, whetc the A* is the s 



applied to Sinusoidal 

Ik in idt equal m tile 
This fact is used as a neat 
?s easier because exponentials 
I m pi it tide of the wave equal 
real part of this exponential 
par is never mix with each 
til the easy algebra using the 
the real pa ft of it. This yields 
all along. Frequently you 
re. Tli is is also e^sy using an 
amplitude by itself. This is 
pliuide's T replaced by "-i". 



Important conclusion. The importance of understanding waves is 
underscored by the raci that application of wave ideas to the unseen quan- 
tum waves of the Universe around us yields the fundamental laws of the 
universe that govern our science and our lives. 
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CHAPTER 



EIGHT 



ENERGY IS THE SUBSTANCE OF 
MATTER AND THE UNIVERSE 

I. Energy is Space -The Building Material of Matter 

II. Energy Transfer and the Basis of Knowledge 

III. Energy and the Structure of Particles and Molecules 



"Normal science. ..is predicated on the assumption that 
the scientijk community knows what the world is like 
— scientists take great pains to defend that assumption." 

-lhomasKubr,(1962) 
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Energy is the moil important property of our Universe. Not only docs 
it power the day-to-day needs of our lives but also it is closely related 
10 the space substance of which wc are made, hi short, not only do 
we use it, but also, it is us. We, and the science community generally do not 
realize how fully we are immersed in a Universe of" energy - like the fish who 
know nothing else but water. . Afiti we study it .Hid realist die meaning .it 
space and energy, an immense window opens on tile Universe around us, and 
within us. 



Energy is not as simple as we imagine when paving the electric bill or 
buying gas for our cat. Because it is basic Ed the Universe, and smaller 
things like the logic of computers, it has many facets thai arc not well 
understood. Por example, our nrdinaiy meaning of eiieigv is actually an 
energy transfer, 

Energy rs the substance of Space. Space is the medium of the quan- 
tum waves of the Universe dial ciinsiilun the matter we observe. Because I he 
suhstaiict of space is energy, one can truthfullv sav rli.u erieigv is the mortal 
of the sculptor of the Universe - Nature. Or if Nature is an artist, energy is 
her palette and paint. Remarkably, energy as die space medium is all that 
is necessary to build a Universe of matter and laws, Energy, as space, is the 
'one thing' of the ancieiii philosophers and in modern science ii is [he single 
mosi important property of space because everything else derives from it. the 
small electron to the entire universe. It is the purpose of this chapter 10 make- 
clear the meaning of energy, how it exists around us. and how wc observe its 
appea ranee as rhe day-to-day common form of energy. Knowing that matter 
and the laws of Nature arc the appearance (Schrfidinger's observation) of the 
wave structures in space, we can easily see bow si inly ol the Wave Miucmre 
of Matter leatts to understanding of Nature, Everything derives [mm one 
thing; space and its energy. 

It is also easy to recognize how confusing Nature formerly was when using 
the notions of a multitude of discrete panicles. One had in somehow imag- 
ine how matter was to be made ol an inlinite assunmeni o( different bricks, 
sand, and locks (and the unlimited hadrons. quarks, etc. from accelerator 
machines joined together with cements ofgluons. photons, Pliggs. etc.) If 
one seeks simplicity of Nature, this was clearly not the right path to follow. 

Understanding Energy Exchange. The fact that energy is the main 
player in the Universe becomes evident when we notice that: We cannot 
measure anything in Nature without an energy exchange that tells us some- 
thing has happened. Experience tells us that communication or acquisition 
of knowledge of any kind occurs only with an energy transfer. Natural law 
describes energy exchanges. Storage of information, whether in a computer 
disk or in our brain, always requites .111 energy transfer. Euetgy is required 
n. move .-. needle, to magnetize a tape, Co stimulate a ticutou. Theft are no 
exceptions. This rule of nature is embedded in biology and 01 
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I hus finding the eneigv rr.milei int-ili.ousiu K-uvn.u panicles is J>.i 1 1 and 
parcel of Understanding tin; Universe and lite natural laws. Wc must prut* 
energy deeply and understand where it is and how it moves. We cannot i 
accept any statement about the measurement ofl natural event unless we 
verify the energy exchange that allowed it. Skepticism is good for science. 

Feynman's THOUGHTS ON ENERGY, hi )%3, energy was very mysteriuiB. 
Richard Feymuaii in his famous Cal-Tcch lectures (1"63) said; 'Wxetisa 
fact or law. , .governing all natural phenomena ilia art known to ddte. Thu Lite 
is called the conservation of energy — it is txita as far as we know. ..It is net t 
description of a mechanism or anything concrete: it is just a strange fart thai IW W 
calculate some number arid when we finish watching Nature go through her Mtvf 
tricks and calculate tlte number again, it is the same. . The energy has a large num- 
her of different jhrms and there is a formula for each one. . . It is important n 
that inplrysics today, we have no knowledge of what energy is. However tlxreart 
formulas for calculating some numerical quantity and when we add it all together 
it gives — always the same number. It is an abstract thing in that it does not tell m 
the mechanism or the reasons fur the various formulas. ' 

Despite the mystery, the common denominator in Feynmans day that 
allowed science to find and choose the various formulas v.. is that the energy, 
whatever the reason, could always he used to do work. Work energy was 
always equivalent to moving a force a certain disrancc. Thar became the 
definition: 

Work energy = force i distance move*i 

Today, forty years later, die Wave Structure of Matter (WSM) has removed 
much of the mystery because now we know the reason for and the origin of 
the Energy Ginscrvation law. Nevertheless, there is still some mystery left 
because energy is the ((distance of the wave medium of the matter waves that 
wc do not yet understand. Thai medium - the space around us - underlies 
all of physics and the sciences that grows from it. But what is the space 
medium? This is the final uit-auswercd question of science! 



Energy is both commonplace ani> yet infinitely subtle. Most ..: 
us think wc understand energy because It is so familiar to us every time wc 
fill the tank of our car with gasoline or flip a switch of the microwave oven. 
This is deceiving. In ordinary life wc sec only one of the practical properties 
of an energy exchange but not it's hidden role as the substance of mattci and 
tile laws of Nature. 

At first when wc learn thai the spate around Us has the character of energy 
wt might imagine thai we have a limitless supply of energy if wc could only 
find a way lo tap it. This is an illusion .>! 'h.tsty thinking because the 'energy' 
Wc commonly think about is j transfer of energy It is an important property 
of space that wc observe cnetgy transfct only when an exchange of energy 
fioin .'in- sine to another occurs as in Figure 8.!, Until this happens; that is. 
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ss of space, its energy content or 
where it is locaicd. Wc .ire always bound by [lie law ol conservation of energy 
and wc find there is no free lunch. After wc understand what energy is and 
how basic it is to science, our knowledge can lead to other values. 



Energy is also knowledge OR tNFORHtATION. In ordin 
energy in rwo ways. One, we sec it is as the tool of industry - 



v lite, ' 



that docs all our work foi 

or information. This simple fact i: 

10(1% true, wc feel there is no nee< 



>lfier way energy is also bits of knnwlcdry. 
seldom noticed. Perhaps because it is 
to discuss or think about it! A serious 



Quantum Waves 



Energy 
Shift 



jreS.I. 
Between electrons, the 
spherical IN and OUT 
waves of the source 
and receipt oscillate 
backand forth until a 

condition ii cteaincct 
The decrease of 
energy (frequency) of 
the source will equal 
the increase of energy 
of the receiver Thus 
energy ts conseAWlWe 
observe ern waves as 
a lai^ge number of such 



The simple wave equation. The equations of waves c 
simple, 



Kinetic energy + potential energy ■ 
(Equation 8.1) 



In other words a wave equation describes the way Nature switches rwo kinds 
of energy back and forth with motion according to Equation 8.1. That 
is. every small pan ol'tlif dasiu rnudiiiiii is .n firs: in motion with kinciit 
energy, and then it slows down as the medium stretchy and changes the 
energy to potential energy. This goes back and forth and rhe morion takes 
the form of a sine wave. For example ilie wave rqu.iiioii. whii.li is Principle 
1 of the Wave Structure of Matter, is the same as this statement but uses math 
to describe it. Math makes it easy to find new properties but the simplic- 
ity is lost. Likewise the waves in a violin string, or waves in water, or a light 
wave can all be described by the energy equation above. Bur matter waves arc 
not exactly like water waves or violin strings; the fundamental waves of the 
Universe are quantum waves and the wave medium is the space amund us. 
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sk HON II 

ENERGY 

TRANSFERS 

THE BASIS OF 

Knowledge 



The iii.uliciii.itic.il versiuiis •>! the wave equations arc mi iisclul t'nr .11 
sis ol waves that ■ I iu math issti - oIkii never knew what the math mean 
where it came from Instead they feel in ithctnatics is a property (if rati 
tlt.it exists Jiul accept it wiilimu question Inn this is tint true - mathemat- 
ics is only a useful tool to describe Nature. This situation is important lor 
those leaders win] .tie unions philosophers. It useful to understand both the 
simplicity ot nature as well as rile tools of mathematics. loncthcr both are 
more powerful. 

The origin on Ht (.onskrvation of hSEtune. A basic law of science l» 

the ci-liM. 1 vjiit I energy. N'miit nghi away that Equ. R. 1 above is J 

iilent .il energy conservation. Be tort this Lunik was written no one kttcw' the 
nngiii ol die I aitiscrvaliun ol energy. The famous physicist Richard Fcyrnull 
in his rhrtt volmne .series "Hit l'i isu ,|>le.-. ol I'hvsics I'Jfisi pnintcd cut 
that the different tonus of cuergv were discovered experimentally and a 
called energy was always conserved as ir changed from one form to another 
He described ihis, "Xiimr km .i'i Imunt bunk keeper hut no tmekmtei turn' 
fbtdots it. " Now eon leader* who siudv ills WSM know how she dots 
it - Energy is always exchanged by waves horn nut form to another. Tlie 
exchanges ate resonant between source and receiver , requiting that enerip 
gained equals energy Inst, as shown in Figure 8.1 

The MAP Principle III is die disciplinarian ot the universe. That is, cllcrg 
rransfers take place and wave-centers move in order to minimize total wave 
amplitude. Amplitudes are additive, so if two itpfioutt resonances move 
together, the motion wilt minimize total amplitude. This explains empiri- 
cal rules such as, "Like charges repel and unlike charges attract." because 
those rules minimize total amplitude. The origins of other rules aie also Ml 
understood. For example, MAI' produces the Pauli Exclusion Principle. 
which prevents two identical resonances (two fcrmioiis) front occupying 
the same state; Two identical states arc not allowed because total amplitude 
would be a maximum, not a minimum. The operation ot MAP is seen in 
ordinary situations like the water of a lake, which levels itself, and ill (he 
How of heat that always moves lioin a hot source to a cold sink. These at 
examples ol the increase til entropy principle. 



The energy transfer mechanism between atoms and molecules occurs 
.11 die high-density wave-centers, which permits coupling to change 
iheir wave frequency. When (he waves of a potential source and a 
potential tecciver pass through each other's comers, and an allowed transi 
exists b«tW«i ilicm, ihe Minimum Amplitude Principle (MAP} minimi: 
the total oflxith amplitudes by choosing the transition. In the source, tile 
frequency (energy) ol the wave stale shifts downward. In the receiver, there 
is an equal shift upward, as in Figure 8J , Only wave siatcs (oscillators) will 
equal frequencies 'tutted' to each other can couple and shift frequency, iitu 
too diilertiil from rules ol luninn up an orchestra matched to the A' played 
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by ihc first violin. .-Wti.-uhiiLiiy. iIil litiji/uin i^ntrcv i lI i.inttvs must be equal 
.iikl opposite. I his is exaah [he cuntcm nl [lie Conferva i ion of Energy law. 



The Morphology of a Frequency Change 




This mechanism also describes the propositi noted by Einstein in the writ- 
ing of Tetrode ( 1 922) "When 1 see a star 100 light-years away, the star knew 
that its light would enter my eye, 100 year ago — before I was born! "Tetrode 
was ptedkting thai energy exchange is a two-way symtneiric.il resonance 
exchange berween source and receiver — not a one-way photon. This 
exchange mechanism is shown in Figure 8.2. 

If yon keep the traditional assumption that matter consists of points of 
mass and charge substance, and that energy exchange is a one- way photon 
hullct traveling between panicles, there is no mechanism as Einstein realised 
Maw. You arc doomed to the paradoxes oE causality violation, wave-particle 
Juality. Copenhagen errors, Hcisenberg uncertainty, red shift, and others. 
Only the two-way wave exchanges of the WSM match observation. 

Even though Einstein had originally proposed the 'photon' he never 
understood them. In 1954. he wrote to his friend Michael Bean expressing 
his frustration, "All these fifty yean of conscious brooding have brought me no 
nearer to the answer to the tfuation, 'What are light quanta: Nowadays every 
Tom, Dick and Harry thinks he knows it bat he ts mistaken. " Einstein also came 
to tealize that matter could not be described by an electromagnetic field: "1 
consider it quite possible that physics cannot be based on the field concept, i.e., on 



Figure 8.2. 

The mechanism oF 

an energy exchange. 

TIht IN and OUT waves 



ira'ormauon about each 
Cither and behave like two 
coupled oscillators with 
-.:■ >-.■<■■ going bai I an I ( rth 
I a transition exists with 
lower total wave amplitude. 
the Minimum Amplitude 
ftwipfe (MAP) will cause 
the transition. Atom A, the 
. inN treouniiy 
downward and atom B will 
>!■ nfT -f i.iliy ipwardlhus 
complying with the conser- 
vation of energy 
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iriisereu paritdesl In that case nothing remains of my a 

in the air, gravitation thenr\ a.-Jwioi' Hi ir 1 mkii'iii was crttic.il o! himsi-.! 

Although the answer to his light -quanta question had to wait for the WSM. 
lib Ccnctal Theory of Relativity (gravitation) has survived famously and 
agrees whh the WSM. 

THt Wisdom o> Ekvti.n Sciikodincek. He was a strong supporter of 
Einsrein in the famous debates wirh Neils Bohr over wave-panicle probabil- 
ity. Bohr's Copenhagen group used Sehrodiuger's lajiious wave equation 
conclude thai discrete point particles did exist and ihe Schrfwli tiger Equa 
provided (he prohahdiiy of ihe location of a particle when you found it but 
the waves were noi teal. This concept meant that an uncertainty always 
existed as to where a panicle, or anything, was located in this world, Fanslcw 
contested tins idea sttniigly staling. God does not flay dice. " 

Schrodingei of course alio disagreed with the Copenhagen group because 
lie had already dcdiK-.d thai discrete panicles do not exist: Instead 'partids' 
were the appearance n\' ka\ wave structures in space, i.e. following the WSM 
Accordingly lie vwon- litmly his opinion ol in™ hi*, equation was imerpictol 
"Lei me say at the outset, tltat in this discourse, / am opposing not a few special 
statements of quantum mechanics held today (!'>'>' hi / t»i opposing as it wm 
the whole of it. I am opposing its biisic views that have been shaped 25 years tig), 
when Max Born put forward his probability interpretation, which was acceptti 
by ttimost everybody. ... ! don't like it. and I'm sorry I ever hat! anything to do 
with it. "(Erwin Sdinidiii;;- r. I ik- ., ■•..) J houglu, Cambridge U. Press, \%y„ 
History shows that the physics community has ignored these beliefs ol Eiiulcir. 
and Sehrftdiiiger. Why they were ignored is another interesting story discussed 
in the History Chapter and the Chaptet - Scientists ate Human Too'. 

Energy -exchange by an electron. The answer to a question like 
"What is tlic Electron'" logically requires that the answer explain the origin 
of (he properties of the electron. Especially, the fundamentally important 
energy-exchange underlying die concepts of mass and charge that are tile maio 
properties of the electron. It is important to rattle that both 'charge' ami 
'mass' are merely constants in formulas that describe the energy-exchange 
(force) taking place when rhc elccrmn is moved. Tims tn explain the ejec- 
tion's properties demands absolutely that the energy-exchange mechanism be 
explained. Sadly, most aiuhois today don't even mention 'energy -exchange,' 
Tilts is very strange since most of than must have taught Physics 101 al some- 
time in their life and have written the definition of force = F = dE/dx pointing 
.nit to students dial dEfdx is rhe rate of energy exchange. It is easy to forget! 



H 



OW TO BUILD A MOLECULE OF WAVfcS OF ENERGY. In older IK 

describe how an atom or molecule its put together of waves we nWtn 
know how the waves aiv assembled. We ahead)' know the elecuoiias 
iplesr wave srrtiaurc. To be complete we must learn about the two nuclear 
proton and a neutron as well. In rhc search, keep in mind that each 
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3 [discrete particles], in thai case nothing remain > »] my purl- 
in the air. griti'it,t.';mi //.-'■•-j mriuded". Bui h'itisicin was too ciiiicaJ ol him»lf. 
Although the answer to His light-quanta question bad to wait (of the WSM, 
his General Theory of Relariviiy (iifavitaiiou) has suivivcd famously ami 

agreawfththeWSM; 

The WtSDOM ot= F.rwin Schrodinger. He was a srrong supporter of 
Einstein in the famous debates with Neils Bohr over wavc-p.it tide probabil- 
ity. Bohr's Copenhagen group used Schrodingcr's famous wave equation to 
conclude tli.it discrete (mint paitiL.li.-> did «im and the Schrodinger Equa 
provided the probability of the location of a particle when you round it hut 
the waves were not real I'his .niKept meani tti.it an inn xriaimv ilssai , 
existed as to where a particle, 01 anything, was located m 1 1 lis. world. Eiiui 
contested this idea strongly stating. 'Cod does not play dice." 

Schrodinger of course also disagreed with (he Copenhagen group because 
lie had already deduced that discrete particles do im< exist; Instead 'particles' 
: appearance u\ real wave si tin. n tics in space, i.e. following ilu WSM 
te firmly his opinion of how his equation was interpreted; 
let. thai in this discourse. I am opposing not a few special 
m mechanics held today (195(H), / am oppusingas it wen 
m eptnaing its tunic vieut that have been shaped 25 yean ago, 
when Max Botn put forward his probabihty interpretation, which was accepted 
by almost everyhotiy. ... I don't like it, and fin tarry f ever had anything to do 
with it "iF.rwin Schrodinger, Life and Thought, Cambridge U. Press, J 9831. 
History shows ili.it tile physics sotiimunii) lias ignored these beliefs of Ell LSI tin 
and Sclirndingcr. Why they were ignttrcd is another interesting smiy discussed 
in the 1 lisiniy Cluplet and the Chapter - 'Scientists ate Human Too'. 

I NKHt.v KXCltANt.E BY AN electron. The answer to a question like 
"What is the Elect ton?" logically requires that the answer explain the origin 
of the properties of the electron. Especially, the fundamentally iniptnt.nn 
energy-exchange underlying the concepts of mass and charge thai are the main 
properties of the electron. It is important to realize that both charge" and 
'mass' are merely constants in formulas that describe the energy -exchange 
(force) taking place when the electron is moved. Titus to explain the elec- 
tmns properties demands absolutely thai the energy-exchange mechanism .be 
explained. Sadly, most authors today don't even mention 'energy-exchange.' 

This is very strange since most of them tuns: have taught Physics 101 at sume- 
tinie in their life and have written the definition of force - F = dE/dx pointing 
out to students that dE/dx is die rate ol eneigy exchange. It it. easy to forget! 



Accordingly he t 



■softfu* 
the whole of it. I m 



H 



II .11 A MOLECULE OFWW1SOF ENERGY. Ill order 10 
describe bow an atom 01 molecule is pm together .if waves wc need 
know how the waves arc assembled. Wc already know the electron x 
simplest wave structure. To lie complete we must learn ahout the two iiudtar 
■nances, a proton and a neutron as well. In die search, keep in mind tlut eadi 
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.mini in niokvuk is a siahle wave ^niLiiiiv ili.ii nlx-y- tin- rukso) waves .ind ihi- 
MAP Eadi pan of it is in balance with the whole wave structure and there is lit) 
other arrangemciu thai will piodiitt [Ik- observed uiiiiiiiumi amplitudes of ihc 
sTnicturc. Also note ch;ii the relation*, between mass, frequency, and energy, ur 
E«mc J »hf arc dearly a result at" the wave structure. [Cone uses the discrete par- 
lide notion, tlicre is an unsolvable puzzle as to where the mass 'substance crimes 
from. Consider the two nudcons, proton and neutron. 

Nuclear Resonances: the Same Space but a Different 
RESONANCE. Finding the exact solution of the wave equation - Principle 
I - to form a nucleon, is mathernarically very difficult because the medium 
density is not constant. It is an exciting task that we hope will be done by a 
mathematical physicist reader of this book. In ihc meantime we will deduce 
an approximate geometric model thai fits ihv experimental data is follows: 

The proton nuclear resonance is located at ihc dense center of a positron 
resonance that is the mirror image oi an electron resonance. Conversely an 
anti-nucleon would be a mirror image of ihe nuclton (,Scc ihc section on 
CPT rules). We already know ilie strueiiite of the position/ek-einm iesi>- 
nanccs. The dense wave-center is ,i non-linear region, so ir behaves like a 
trauspareni sphere with a high index of refraction (hat guides light waves 
inside In a circulating mode. The quantum waves follow ihe same tules as 
optics and their circulation at the wave center provides the nucleoli proper- 
ties as wave resonances unique to ihc two nudcons Can wc deduce the 
general form of the nudeon waves? 

No experimental evidence indicates spherical symmetry of the proton 
uudcus, so space waves circulating like a 'doughnut" inside the sphere arc 
OK. The medium density is large, thus the wavelength will be very small 
and (he velocity and frequency will be large. The frequency must be 1 840 
times the electron frequency = the ratio of the mass of the proton and the 
electron. The mass-frequency will have a precise value since drculating waves 
are standing waves that must repeat themselves at a precise wavelength. Thus 
a proton is composed of a + charge resonance with a much higher frequency 
standing resonance at its center. 

An important help in this model is the behavior of spin that appears in 
every resonance due to ihe transformation of ihe in-wave to an out-wave 
ai die nuclear resonance center as wdl as in the electron resonance. Spin is 
described in the Spin Chapter. Knowledge of spin that occurs in wave reso- 
nances is very valuable for modeling. 

This approximate model is qualitative. Ic would be much better to inves- 
tigate nuclear structure and forces by calculating possible re-sonant modes 
using the space resonance wave equation. This calculation is very difficuh for 
the dense lion- homogeneous wave media at the wave eeiuet. Unfortunately, 
we authors arc mediocre mathematicians, hut hope that a clever mathemati- 
cian will attempt this interesting but difficult challenge. Perhaps a computer 
program can do it. However wc can deduce a lot using the MAP Principle 111 
and knowledge of spin behavior of the in-out waves in every resonance. 
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Lt-i s omipart ihi.s model wirli measured nnclcii fences WcbrtOT man) 
experimental facts alxiut how neutrons and protons behave together thai will 
help us. There are large forces attracting pairs of them together, especially one 
neutron and one proton. Hie lightest bound configuration is two such pairs 
thar form a helium nucleus He' The binding energy per He 1 nucleoli is about 
211 McV. compared 10 about d McV tor i he average nucleoli of an average atom. 
Proton-neutron binding force occurs because of the alignment of nudcon spins. 
The spins allow a maximum of four nucleons in the closest possible configura- 
tion; More than four creates duplication and annihilation. Now compare this 
approximate nuclear .p.ii i -resonance with experimental data: 

i ■!■-!. sunpe.se [•,'.•■ •.iutilatiti:: imc'lcai resonances were superimposed, 
what would happen according to the MAP? The amplitudes would interfere 
eirher construct ivelv hi opposing depending on whether the circulation wis 
the same or opposite The MAP would cause strong forces in rcrain 
the opposing amplitude configuration because amplitudes would be mini- 
mum. So we can speculate that two aligned doughnuts can do this if thdf 
waves circulate in opposing configuration*, (.'.-inversely, if'ixic doughnut u-ctt 
dipped, there would be additive amplitudes and force between them would 
be repulsive so this configuration won't happen. (Remember, the iwo dough- 
nuts have the same axis and occupy 'be same space). Two protons or IW 
neutrons cannot be together because 111 the .implnudc-t 1 :iu ling mode they I 
would annihilate ami in the uthet alignment. I hey art repulsive. We deduce 
that only one iieiuion-ptoton pair can be together. So, one pair becomes 
a deuiertui, and two pairs ate He 1 . "This agrees with experiment Both arc 
known to he stable and the He* atom is the most stable. 

Outsider how she forces lnrtween nucleons change with distance, h is 
experimentally known that if two nucleons are separated by more than abmit 
cVnic 2 , abom Hi " meter, the aiiiactive forces quickly disappear. We no 
that this matches the distance calculated by the Equation of the Cosmos (Sec 
chapter on Cosmology) where non-linearity of space begins for space re 
nances. This is approximately the diameter of nuclear space resonances. 
if the nuclear resonances ate separated past this distance, their wavt overlap 
falls off quickly, there is no energy transfer, and force approaches fcera. So, 
again this doughnut nuclear resonance model agrees with experiment. 

The Unstable Particle Zoo. How docs the nuclear space resonance 
explain the 700 of hi -energy nuclear particles (hadrons) that have properties 
similar to a proton except their masses are larger 1 All of these panicles arc 
known to den] quickly into a proton in 10 "' to H> : " seconds. This suggest! 

that the nuclear space resonance has higher energy modes of shorter wave- 
length, as is commonly found in other natural resonances. Thus the 100 is 
qualitatively understand. 

We see that the proton is the mode of lowest possible mass- frequency, 
hence it is stable. The more massive panicles arc the higher modes wiili 
higher frequencies and depending on the mode, have different values of otlvei 
parameters such as spin They are nnstahle because there is lower amplitude 
10 which they can, decay, via the MAI'- into .1 proton. The large density of 
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I960. It cleverly uses g< 
diagram their parameters; spin, parity, 
mbei. I he gloup iliccin nf [lie Fight-fold 

al to expect that solutions .if the Wave 
/e structures that do mate!) the Eight- 
it tempt a complete calculation, 
otia-pt about nuclear forces that posits a 
The hypothetical gluon transfers energy 



waves at the center i;ii.!i;iina. ,1 l.ugL coupling lx.-r.wcc 
energy-exchanges are very quick { 1 "' to 1 : " seconds), thus explaining 
the short lifetimes, compared to atomic lifetimes of 10 "second. Exclusion 
principles would lie expected to exist because of dis-similar geometries 
(orthogonal modes) thus explaining the slower decays. All these interesting 
possibilities could be: confirmed or de-ttrmed by solving the SR wave equa- 
tion! Who wiU do it? 

Another interesting problem with a valuable result is to sec if a way can be 
found to match up nuclear space resonances with the group-theory expla- 
nation of the nuclear particle zoo. One such theory is the Eight-fold Way 
discovered by Gcll-Mann and Nei 
jU'iinpintvi of the various particles t 
isotope number. 
Way cannot reveal a physical 
they have no structure. But it is lo{ 
Equation would have orthogonal v, 
told Way. An exciting prospect is u 

There is anothet discrete panicle 
mathematical panicle tailed a dim 
between nucltons and other baryons like the photon between electrons. 
However theorists arc puzzled rhat a gltion has never been observed in anv 
['.uncle detector. l''ni i: voti interpret it using the space resonance concept 
it is not puzzling, because the gluon. like the photon is not paniculate. It 
is only modulation of the space waves traveling between the two nuclcons. 
Clearly it makes no sense to expect ihis modulation anywhere except between 
the two nuclcons involved. 

The Weak Nuclear Force: The same Resonance but a Different 
Space. The weak Force is a term describing the very slow decay and split-up 
of some baryons into lower energy particles. The most common example is the 
decay of a free ncutton into a proton plus an electron, together with transfer of 
energy and momentum to other particles. The lifetime is about 14 minutes. 

The key due that reveals the weak-force mechanism U that energy is 
transferred outside ol ihc initial baryoti. For this reason, the distance between 
exchanging nuclear resonances is large compared to nuclear distances. The 
distance of an exchange from inside a nucleus to anothet particle outside 
the nucleus is many times larger than the nuclear central region. Tile nearest 
outside nuclcon might be in an adjacent atomic lattice perhaps one micron 
(10%) away. This is about H) v nuclear diameters distant! Thus the overlap of 
the wave amplitude of the central nudcar resonance with waves of particles 
outside is miniscule. Accotdingly the coupling between them is tiny and the 
decay is expected to be extremely slow compared to energy ttansfcr times 
within one nucleus. Experimentally this is the case: typical decay limes are 
10 J tunes slower. Likewise, the amount of energy exchanged is small. Thus 
the WSM space-resonance of nuclcon agrees qualitatively with experimenr, 
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An experiment to verify WSM energy transfer. It is possible 
experimentally verify the WSM origin of weak forces because it predicts that 
decay times depend on the coupling between two resonances which vary 
depending mi the types n( tesi.naiKes and lite distance between lliciii. Tiic 
classical concept of weak decay assumes and predicts that decay times are 
fixed because they arc an intrinsic property nf i he decaying particle. Thus the 
WSM an be verified by an experiment to measure the decay time of a n 
tron located in outer space on a satellite distant from any matter. The tii 
about II minutes on Earth, bur should become much longer, if distant tram 

The Final Frontier - What is the origin anu composition of 
the ENERGV-sPAtE? Because the energy-space is the origin and medium of 
the waves that constitute matter, as well as the natural laws that govern ni 
let, all the questions of physicS art answered in principle. Lxccpi: What is (Ik 
energy-medium of space itself? We see no obvious answer to this - It is til 
final question of the Universe. We would like to know what kind of a thing 
space is. Espccialk how duo rhe feedback limp ul die universe occur dial is dis- 
cussed in the ( '.osiimlogy Chapter: i.e. The matter of the Universe tells space It 
it is ant/ spate tells matter haw it must behare. This same feedback loop is sect 
die Theory ul General Relativity, expressed 011:111 as1r01101111c.il scale. I 1ms Spice 
.mil mallei, c.uli depends on die oilier Why? ! tow? This is very sr range. 

We can deduce lhal the energy density ul iqu.iiniiiiil space is extremely 
large. In particular, in order that the wave density of a nuclear resonance 
matches the measured energy density of a nucleoli, the space energy density 
must be very large. The whole of space must have a density exceeding that 
of a nucleoli - breathtaking! And yet we arc unaware of it except when 
energy transfers occur. Again, out perspective is limited, just like the fish rbf 
cannot understand the meaning of water. 
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CHAPTER 



NINE 



SCIENTISTS ARE HUMAN TOO: 
THE PROCESS OF FINDING 

KNOWLEDGE 

I. Pitfalls on the Path to Finding Scientific Knowledge 

II. The Methods of Finding Scientific Knowledge 



"A new scientific truth does not triumph by convincing 
its opponents and making them see the light, but rather 
because its opponents eventually die, and a new generation 
grows up that is familiar with it." 
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If we want to correctly understand natural science, we must he very 
careful to check the entire process of acquiring knowledge from the 
beginning ro ihe end. Measurement is the beginning. Discovery of 
Nature is the end. There arc majiy pitfalls in between. Let us a take a shun 
kink at the process .uiJ the pithllsoi finding knowledge in the Quantum 
jiuf Cosmo., realms nl our Universe. 



Scientists seek survival in a hostile world. Science ir 

hii-ici! development has lrei|iieitth been disrmted and wrongly ei 
'Hits happens tor many it ismis. I'loiniuent among them arc [he social and 
political pressures placed upon the scientific community by those persons 
who control the rewards, positions, and promotions that the scientist must 
have in \ut vive Olicii. the scientists themselves desire wealth and power, « 
well as engineering, economic, and human convenience in liteir w 
lives. Anothct cxiicinely impi.it.uii bias of science is that the conclusions of 
science are always mute comfortable if tltcy agree with the human day-to-Jav 
perspectives of space, rime, and our familiar surroundings - irtith notwith- 
standing. Not infrequently tin ti are hem fits to authors nf disriirriein whi. :,!■: 
simply attending to their own survival in an academic or economic ra 
Such distortion!! can take the form of merely a different choice of terms or 
emphasis in their writing, to an extreme form of outright maniilaaurint; 
of die (acts. The latter is not important in the long run for they are usually 
found and corrected. 

Although science exists to seek out new knowledge, discoveries which 
conflict with popular notions ate not warmly received by the churches, 
scientific establishments, oi the governments in power. Keplct was accused 
of occultism when lie suggested the Moon loutmls die tides. Copernicus 
was excommunicated by the chinch for leaching that die Sun was the ceritw 
of a Solar System, and Giordano Bruno was hunted .it ihc stake. This teller 
to Kepler from Galileo says a lot: / with, my dear Kepler, that we could haitt 
good laugh together at the extraordinary stupidity of the mob. What da you think 
of tlte foremost philosophers of this University? In spite of my oft-repeated effbrtt 
and invitations, they have refused, with the obstinacy of a glutted adder, ft 
at the planets or Moon or my telescope. (Galileo Galilei). 

This still happens today. As recently as I960, I watched the now-famous 
author of the plate tectonic theory of Earth crust movement being ridiculed 
in his lecture at Harvard University when lie stated that South America was 
once attached to Africa. Only 20 to 30 years ago, the inventor, L Ovsliinsky, 
of amorphous semi-conductors (non-crystalline silicon) was said to be a 
"crazy uneducated weirdo" because he was a self-educated scientist and uu 
parr of an academic group. His idea was proclaimed "impossible". But later 
he headed an SSIHI million dollar NYSE corporation making amorphous 
semi-conductors. Me has been quoted, " You can alurap tell a pioneer fry the 
arrows in bit back. "On the other hand, not every dissident idea is likely to 
be correct. As implied by the l.i hied Mutphy's Law "If it can gn wrong, it will 
go wrong. "Scientific truth has only a few ways to be expressed correctly, but 
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o take the wrong 



wrongly! I 
find the tew right c 
.lined here and I think it is not sul- 
try agree that various scientific errors do occur, because you the 
say, "Oh yes, that happen.'. of course. ISut it won't happen 
to me because I am a very careful logical thinker and I ale very honest with 
my own thoughts." There is iIk: trap! A person hopes and imagines (hat he 
is immune if" he chooses to be. But the most insidious of scientific errors arc 
those we cannot recognize because they ate ingrained into our emotional 
thinking, as a result of our human realm environment, or because they are 
accepted dogma of the scieuiilk eoujiiiuuiiy, in because the errors have been 
historically knit into the fabric of scientific .subject matter. 

As the decades pass, science has to be revised from time lo time, correcting 
emiiM)! Iiistm leal perspective. 1 he leLtiiie.itioti process is usually urn nisi 
a matter of correcting a number, rephrasing a principle, or adding another 
tetiu lu an equation, instead, whole concepts may have to he revised. The 
process can be quite unpleasant it a new concept limes you to give up a 
favorite idea or makes obsolete your published hook which has enhanced 
your reputation and is now paying you royalties •>! you lose ynui research 
grant. Most old scientists are likely to fight the new concept, tooth and 
nail! And who can really blame them; they are alter all only human. This 
is the situation of the new Wave Structure of Matter fWSM). It is simple, 
proven and immensely valuable because ii is the origin of the natural laws of 
physics. But it conflicts with the old embedded notion of the point material 

particle and the economic and scientific culture that has grown up around it. 
It is important to understand this conflict in order to obtain future ben- 
efits for science and technology. Past conflicts have already been clegandy 
described by Thomas Kuhn of MIT in his book "The Structure of Scientific 
Revolutions". Present and future conflicts may be similar. 

The Need for. Logic and Reason- in Science. Beginning in the fifth 
century B.C., known as the golden age of Greek mathematics, the philos- 
opher-mathematicians with l.iinili.u names like Luclid, Archimedes, and 
Pythagoras, believed that pure human reason was capable of deducing the 
secrets of Nature. However history has shown that although their method 
was immensely productive- ol " algebra .uul c,c<nuetiy, ilieti progtess in natural 
philosophy (physics) was ven slight. Instead, knowledge of the natural world 
arose from the work of persons who measured natural events. These persons 
frequently were architects, engineers, and weapons-makers, like Leonardo 
De Vinci, Galileo and Count Rumford. who sought to understand natural 
law in order to design buildings and machines. When they were wrong, the 
machines didn't work, or the buildings fell down. True and false became very 
apparent instead of philosophical. 

Formal recognition that science had to be based upon measurement began 
with Kepler, Galileo and Newton in the seventeenth century, and became 
known as the scientific method. Nevertheless, human emotions continue 
to persuade us that pure logic and reason can reveal Nature's Intentions. A 
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famous and un ton una [(.-example today is the noiion ol [lie material point 
particle as tlie elemem ol tn.tiu-i - proposal liv I ii'iim.: in us li has plague-il 
science tar several thousand years. 

The failures ol" human intuition in mathematics ami physics, lias led in 
i tightening ol the rules nl" logic used liy mathematicians. These clioris, in 
rhc work of Kurt Gocdcl (19(16.1978). led to a strange result; Mathcmarki 
cannot prove that mathematics is correct! Coedcl showed thai the ixiuniaik 
method of mathematics has inherent limitations to find truth. He proved 
ih.u I he method til .isiont.uk .tiitluttctic is incomplete; thai is. given any set 
of axioms, there will always exist rruc arithmetical statements that cattnor be 
derived from the given set. Further it is not possible to prove that a system 
of arithmetic is self-consisietit. We arc left with very uncomfortable leclirtgs 
iilxnit our capability to he absolutely sure ol anything. In the famous wnrds 
oi Bertrand Russell. "Pure mathematics ts the subject in which we do not know 
tvhat we are talking about, nor w father what we are saying is true." 

One ol rile beautiful branches ol' mathematics is symmetry and group 
theory. Examples of symmetry in nature, an. and geometry arc brcaihtak- 
ingly bcauiil'ul. Wc can stand in awe of biological mechanisms that produce 
symmetries and the skill of the artists who draw them. The mathematician 
finds a wealth of knowledge and applications (hat can arise horn a lew simple 
propositions o) group theory. Prominent are the special propenics ol three- 
dimensional space that turns nut to underlie the rules of matter, physics, and 
the universe. A unique 3D property is that a converging spherical wave can 
change to a diverging wave by a property termed 'i/'hrnm/ >,•>., itinn'm which 
the wave rotates exactly two times during the change. This results in the 
quantum spin of "panicles'- to be discussed later. Suffice it to say that if this 
geomerry property ol 3D space did not exist: matter, life, and ourselves as wc 
know them could not exist 

Think Qvantum - Think Cosmos - Freed From the Human Realm. 

A powerful bias, common in 20th century science, which tends to lead us in the 
wrong direction, is the fact that we live and think in the human realm located 
here on Earth, whereas the problems wc want to investigate lie in the quantum 
and cosmos realms. Two hundred years of science with no thought uf quantum 
waves or rhc cosmos havi spawned aitinuk-s and assuiupuons ol'a world occu- 
pied by solid particles. Euclidian geometry, and preconceived notions of length, 
time and mass. How arc wc to escape this psychological prison? 

i )ne way is to be sets skspik.il and selective about which tacts one beiieva 
and trusts. Since ii is Nature wc arc investigating, wc must l>c sure that each 
fact we use is the actual result of a measurement of Nature. Wherever wc 
examine a particular arena of science, all its background knowledge should 
be surveyed to check that no extraneous ideas have been added which inter- 
fere with the logical path of future exploration. Wc must not allow ourselves 
to extrapolate unreasonably beyond what has been actually measured. 

From time to time we need go hack into the garden of cultivated sciet 
and weed out old ideas that are no longet valid. For example, die notions of 
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(k\uii. .mil iiiagneiu fields wrre creaied nurr than oriu hundred yea is .ivy 
as a menial crutch to explain anion at a distance. The fields are imaginary 
things, stil! useful as mathematical symbols and words thai make engineering 
easier but they confuse our thinking when we seek the basic causes of electric 



The Importance of Understanding Measurements. In out 
search For truth we must carefully understand the meaning of mea- 
surements so that wc can understand Nature. It will never he possible 
for any one person to rcpc.ir all nl rlu experimental measurements that have 
been made at the frontier but it is essential that we be sure of the facts that 
they indicate according 10 their authors, We know ihat errors and invalid 
assumptions continually seep into the textbooks or science, and a means 
must be established to find and weed them out. One feasible method is to 
lead [he .luminal accoune. ol 'In es.peiiiiu-iii.il work and apply ctiiu.i; imm- 
inent to them. A brief review here ol some of the more important types of 
will be useful. 



In the human realm, you are already familiar with the kind 
<nrnis i hat can In- made. m> (here is no need in describe mtisi oi iliem. The 
measurements that concern us inns: an- dime which atrea the quantum 
realm and the cosmos realm, because we have no ordinary experience to 
guide onr interpretation or check our results. 

Quantum Realm Measurements. There are two kinds of measurements 
from which most of out knowledge has been obtained. These arc: optical 
and other spcerra, and particle tracks on film or in doud cliambers. 

When we obseivi: iheopnc.il spivnnui nl viy .1 colored light source \vi 
measure the encrgj' (frequency) difference between the initial energy state of 
the source atoms before they radiate, and their filial scut .liter radiation. It 
is important to notice that large numbers of identical atoms arc cltanging 
state so that latgc numbers of identical images are recorded on the film. The 
energy exchange is described by the equation, 

Energy exchange - E, - E ; -= hf 

Where E, and E r are initial and final energies of a molecular state, f is 
the frequency of the spectra emtted. and the amount of energy change is hf. 
which is termed one quantum. The various means used to bring about rhe 
frequency change arc of great interest, for it is often the central feature of the 
experiment. For example, a magnetic or an electric field can he applied to 
the molecules or atoms, or they may be bombarded with other atoms. The 
eneigy exchanges dial occur ate ol paramount importance. 
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i 'holographs of particle' ir.icks mi film or in cloud chambers are them- 
selves a scries of small energy transfers to the film or cloud along the path 
followed by [lit 'particle'. The paih shape itself indicates (he size of the 
energy itauslc: \V/t: 1,111 deduce the kinetic energy /momentum and clutitc 
of the particle" if there is a magnetic field present that turves the path 
Each measurement is tiic result of an energy exchange (or the equivalent, j 
frequency change). All information from measurement requires an energy 
exchange lor that is what information is. Other properties, such as momen- 
tum 01 charge may be adduced by calculation and inference. To make I lie 
inference tequires added assumptions concerning the relationship' between 
energy change actually measured and the value oi the variable adduced. In 
the human realm, wt are confident oi these assumptions, but ill tlicqiianilin 
realm, a degree of uncertainty exists. What is really happening? 

Do we KNOW THE Laws OF THE COSMOS? Measurements in the cos- 
mos realm arc usually light (frequency changcsl because radiation from 
oibet stars is practically the only means we have oi learning about distant 
regions of space. Moffl measurements are due to many exchanges recorded 
on pltotojiraphrc I1I111 .ililiiiiigii ii: the l.isi litcade \i ogle energy exchanges 
arc measured using veiv sensitive charge-coupled detectors (CCD). In [lie 
cosmos we seldom face ilie problem! ol sttai;gt quantum behavior, hut thim 
is a new uncertainly. We do not know ililie laws of physics found on r.mli. 
arc also identical in the distant regions of space. This prohlem has lour been 

Firstly, the radiation from anti-matter has been deeply considered audit 
appears that we are unable to determine whcihet a galaxy is matter or ami- 
martcr. The radiations from either arc identical. Second, rhcre is no way to 
know whether or not the numerical constants oi physics .ire ihe same a 
011 Earth. Within our own Solar system, spacecraft measurements have found 
such constants to be the same. And within our own galaxy, the evidence is 
strong that anri-mattcr is rare. Beyond rhese limits, there is only knowledge 
of a genera) sort, thai the laws of physics are at least similar. 

Second, radiation from the distait! regions requires a substantial time to 
arrive. Further the intcr-dcpcndcncc between all the matter (wave-centers) of 
ihe universe become dominant at large distances and changes the observed 
properties of radiation and of the wave medium (space). This means wi 
unable ro know what is happening "now", hut only learn what had happened 
"then" at earlier times. Although the amplitudes of waves mathematically 
extend to infinity, we cannot make such measurements in finite lime. This 
can change the appearance and dimensions of ihe cosmos. .See the chapter™ 
Cosmology. 

Thirdly, the smtcrurc of distant matter (wave centers) can only be ascer- 
tained by energy exchanges from there 10 here. However the intervening matter 
(wave centers) is increasingly involved in the exchange process, so that ihe 
appearance oi Exchanges front distant mailer may be changed in ways that 
are not yet fully explored. Especially it is to be expected thai distant radiation 
would afifintr to have levv energy That is, wavelength would lie increased even 
though the distant matter was no diill-rem ilian similar matter on Earth. 
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Fourth, the liter iliai the mas. of us and the F-jrrh .ire such a miniscule 
fraction of rhc etuirt Universe: a billion \ hillion x billion x billion times 
larger Thus it is difficult to believe that the laws of Nature are unique here on 
Earth, or any different than laws sun [here. \V t 1 L . t s .. ilre.uh ..mi. hided i-. ..ii..i 
(he Greek philosophers, that one thing (space) niusi underlie [lie laws every- 
where. And using the Principles ol the Wave Structure of .Mailer and General 
Relativity, we conclude that space is nearly the same everywhere. Why should 
ti he different? This means i1i.it the Laws of Nature are a property of all the 
Universe, not the laws (rulcs)of Earth that we have created here. 

Bui the astronomers .mil .isirou.iur.s do have otic lirm .id vantage over quan- 
tum physickR in rheir work. The cosmos provides them with rhree-dimcnsional 
information obtained from theshapes of images on photographs. Thus wc can 
team the 3D geometry of cosmos objects. This is a valuable and different feature 
of cosmic measurements, often not Ion nd in ijiianmin realm work. 

The problems of reading SCIENCE, When seeking to learn about sci- 
ence by reading articles and hooks, it is important to Ik wary of the motive 
of the authors Some aulhois of scientific article's arc llieoicticutis only, then 
goals in science ate often merely to get 'published' ■ a necessity lot promotion 
in their job. They provide correct algebra, hut without logic and meaning in 
then pages. The deep commuted urge to jiidcisl.ind Naluie, found in great 
authors, is often not there- 
in contrast, when trying to understand the Universe, it is important 
to consider carefully the proposals and ilnnkuig ol men like Einstein. 
Schrod i ngcr. Clifford. dcBtoglic, and Dirac. who weie gse.ulv coiiecnicd 
with the matter and structure ol ilic L ni verse. These famous men were 
majoi contributors to the knowledge of the election and space thai domi- 
nates the Universe. 



Logical reasoning. There is a simple logical truth that: one cannot use 
circular reasoning, i.e. use what you are frying to explain within the explana- 
tion itself. For example, you cannot use 'charge' to explain what 'charge' is! 
Thus models of the electron that include 'sheets of charge' or Vings of charge' 
ate doomed to failure. The same is true for models of spin using mechanical 
'toy tops'. This error was common in the early li>OI)s by some famous authors, 
but today some authors still repeat the errors that 'charge' and 'mass' arc sub- 
stances! We humans arc as prey to human emotions today as we have always 
been. This is why the proposals of Clifford, Einstein, ix\& Schrodinger were 
so brilliant - they made it clear that these properties of matter, charge and 
mass, lay in the structure of the waves of matter in space. They were clear 
thinkers and invoked no charge and mass substances. They probed the basic 
truth of matter, and were the precursors of the Wave Structure of Matter - 
the subject of this book. 

This theory of the WSM is not going to be accepted immediately by 
the mainstream. This does not mean it is wrong, "Right does not cease to be 
right because the majority do not share in it" (Tolstoy). The WSM has already 
been spurned by the mainstream journal Physical Review but it is published 
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hy |oum;ds ih.it envision the fuiiue; I i he Ton pit- University's Frontier 
iitspLviivcs. And it is describee! in the world's largest encyclopedia -the 
Internet Wikipcdia. On the practical side, Intel Corporation in Silicon 
Valley lias funded a chair lor Prof. Carver Mcadc of Cal-Tccll who used Jit 
WSM to correct ancient errors of magnetism that arc needed for micro-chip 
manufacture. Meade views the mainstream like the professors of Galileo who 
iclused to look inio hi/, telescope. Mctulc wrote: " Hiittiry will t'itw t)x Imt 
seven dealiits oftheKf" century in the dark aga nf llxoretiail phytici." See his 
book ( jt&ctive EUctmdynamia ( 1 999). 
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CHAPTER 



TEN 



The Simplicity of 
the wave structure 

I. The Simplicity of Nature's Universe 

II. Simplicity of the Attributes of the Universe 

III. The Inter-dependence of Laws, Particles 
and the Universe 



If the stars in the heavens were not there, we could not exist. 
Nature is an interconnected Universe. 



sn-ikoniNC.m's universe ■ it? 



IN 1 RODVCTION 



SEC i ion 1 
THE 

simplicity 

of Nature's 

Universe 



Siime readers prefer to view ihc Universe in terms of concepts hecauscii 
is (lit basis nf innovative thinking. For them, we have written con- 
ceptual descriptions below, of the Wave Structure of Matter (WSMj, 
Simplicity is tun: ill in rhc beamy uf space and inotkm and especially in the 
Wave Structure of Matter. Nature has created in the WSM a way to build the 
enormous complexity of atoms, molecules, chemistry and life, and yet lupin 
with a single substance on Nature's palette - spate. 



The philosophical studies of this S/ctum are the innovative work 
of Geoff Haselhurst 

One Substance, Ancient Creek ami modern European thinkers 
had long ago concluded that all the material of the Universe should 
he derived from one substance. This was the result of an enigma: 
How can you explain the enormous variety of materials found on Earth? 
Ccmiuies ago ilds enigma .il'.eti became known as 'God'. Bin I lie Greeks 
considered the mathematics of probability and concluded it was iinnosstim 
that there could be ait enormous variety of explanations; there had to be jusi 
one explanation. In other words (here should be one thing that is the ca 
all other things. Whit b U? 

The SOLUTION is to tirst understand what the I lot iliinc nitulu he and then 
id show [hat |[ can produce all the necessary attributes ot matter that we find 
on hart hand in ilie Universe, in previous chapters, we saw that Einstein 
teali/.cd and provided arguments in slum I hat "Spittle h one infinite and eternal 
thing. Space as a wave medium hits always existed " We can further (bailee iluii 
a second llinig.au atttiliute ol'Uie one substance, ts needed 10 explain N'aiuic; 
this is Motion. It is probable iliat only ChlTord, Schrodingcr, and Dime re 
ilui waves in a space mediunt fulfill ihest two requirements. But both Newton 
and Galileo recognized the fundamental importance of motion. You die re.tdr: 
might have also have realized this! No one provided a concrete method of 
calculating the motion and structure of waves in a space medium, leaving the 
mathematics and proof to Wo I If I I'M i >) and this new book. 

Motion is a property of tin- spherical wave structures ol matter Thus motion 
of waves in space is necessary for matter to exist in space. Morion explaii 

1 ) How matter can interact with all other matter in the Universe 
due to properties of the spherical inward arid outward waves, 

2) I low matte; appears as a particle - the wave-center of spherical waves. 

3) How one object eati transfer energy to another: 

Energy exchange is a resonant coupling between two electrons or wave-cen- 
ters. Musicians understand ibis immediately - one wave center decreases in 
amplitude (energy), the other increases. And if the musician is a physicist, W 
she realises the exchanges are equal and opposite fulfilling the conservation 
of energy. Light is the same except that our eyes ate the energy receiver. Is it 
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and a physicist, to solve ill 
future to unravel. Simplici 



mhinc the skills of 

ll/./lui ill "lilt pilSt? That done, there is still 

valuable! 



Miiiidn and TIM*.. How is i hi- miitii>n iit waves in space ahle to provide 
//)«( a* we know it? Hi re is a nice simple example. Imagine a pendulum 
clock but the pendulum is nol moving, ilms ilie iluck does not measure time. 
What can wc add to this clock, such that it is still the same line clock but also 
keeps time? Obviously it is Motion - Wc can swing the pendulum. We now 
notice that the concept of Time is tied to the Morion; when motion exists 
rhe dock starts 00 work measuring time. The main ingredient of a frequency 



a repetitive w 






ic pendulum clock. In short, 



requj 



Space and Time. These two word 
begun by Einstein: His inirial mean 



ili, di 



ind the 3D dJt 



■tobjec 



Universe, in 



nply a special meaning 
a wave medium, hill that 
b, together describe 
.v are also essential lor all the 
C because just these measuring units: rime, and three 
s nf length are required. Any description ol'ihe Earth, or the 
include them. 

This also clarifies [■.iusleins view nl'tlie I, 'niver.se - r-'.insieiu used these 
elements: space, time and a density of space, in order to calculate his Genera! 
Relativity Theory I GTR). GTR tirsl calculates density. Aitci finding a 
density of space in any particular location, dependent on the location of all 
matter in all of space using a six dimensional calculation. GTR proceeds to 
find the motion of desited objects in any particular location of space. 

The general results of the GTR qui be explained simpler with Space and 
Motion of waves by using the Wave Structure of Matter. Using the space and 
wave-motion of the WS.M, wc only need the ordinary view of geometry we 
are already familiar with. Principle [I of die WSM finds space density iisiue. a 
3D calculation - In fact, only ! D, a radius, is needed if you assume that the 
Universe is spherically symmetrical. The WSM makes it easy to understand 
gravity. Neat an object like ilie Sun, its inaiut causes a small iliange ofthc 
very largi: local Space density due to the test of the matter ol the Universe. 
This small density change produces wliai we call gravity. The path of a light 
ray follows the local density, Thus we deduce that light paths are curved by 
graviry near the Sun - just as wc observe it. 

Einstein's GTR approach uses dilfcrcni terms. GTR calculates the 
curvature of space-time near the auraiiing hoik, and then instead of curv- 
ing the light pa tits, he argued that light traveled a 'straight' path in a 'curved 
space-lime'- His view and the WSM .isx mathematically equivalent since it is 
the change of density of space that causes (his curvature in eiiher case. Tile 
changed motion of matter is interpreted as the force of graviry. Thus the 
curvature of tinsi ei us 4[") Space- Time continuum, is equivalent in the WSM, 
to a change in velocity of spherical waves near other matter. 
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pace cause gravity? Gravity is an 
mple thinking can find correct results without much 
rnplc, ever since Newton deduced his riitc to calculate gravity 
forces, scientists am) astronomers have sought to understand how graviry 
works. There were dozens or proposals and experiments. None succeeded in 
providing understanding ol gravity. In hindsighr we know why: they used rhe 
incorrect mass particle model or matter instead ot Nature's wave structure. 
With the right structure ol matter you can find the answer simply by asking 
ihc right question: What happens to the tN-OUT waves of tin electron when 
passing near an attracting hotly, like the Sun? 

The answer is: The in-waves are slowed down as they flow near the matter 
of [he >uii. the attracting body. This is because the Sun's own waves have 
slightly increased the denary ol Space Mound it. The velocity of waves of 
light, change u lull space is iihik delist. Since «x observe the position ol 
ma Iter as the wave-center of the waves, we will see the wave-center move 
toward the attracting Imdy. This motion is gt.iviiy. 

If you are like Newton who said "I always think about problems first and 
then calculate them afterwards' ', you should calculate to iiud out il this iit- 
wave deduction winks "1 hoe ideas .ire discussed further in I he chap lets on 
History and Astronomy. 

The Simplest thing is the Electron. The philosophical elegance 
«f the electron use!! 'U la simplicity; Jusi two waves. Evctyrhing remains in 
three normal dimensions.. Joining simple electrons and protons produces 
the wave structure of molecules thai form the complexity of life and matter 
on Earth. The spherical wave structure produces myriad combination* of 
standing wave structures, the crystalline matter of the physical universe. TIk 
wave arrays of crystals might appeal like rows of shimmering bubbles if you 
could "sec' rhem, which you cannot, hecausc quantum waves arc not electro- 
magnetic. Living mailer is more complex: combinations of wave structures 
arc held together by the general principle MAP that always chooses the 
minimum, and thus the simplest, amplitudes of the waves. 

Mure simple questions about the Universe. Astronomers have 
often sought relations! lips between the macroscopic world and lite vasi uiu- 
vetsc. Until recently, before large telescopes and technology were capable of 
deep-space investigation. Earih-lxmnd astronomers fell they had no knowl- 
edge to find those relationships Km In asking n lativrly simple questions, 
geometry alone wiihoru the telescojics can provide surprising correct answtti 
Let * ask: 

Where is the universal clock of time? 

How are tire units of length, established and communicated l/eturen particles! 

What infornntttnn (length units) do particles me to communicat 

The answers reveal important propel ties of i he Universe. The 

clock question is easy: Particles must be an oscillating 

frequency Itlie clock) is a property ol the space medium. This is just whar 



their locating 
nswer do the 
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troll is; an oscillator or a clock. Then because spec density is nc:irly 
ii everywhere-, the clocks ol the m.trrcr in space everywhere are nearly 



Imagine two particles out in space: 



?— ®— I 



? 



An example, natural law states the following: 

Force = — ,J^H,. 

= mass x acceleration 
How Is each particle able to carry out the law? 

Think ahtnii the other question* hy considering two panicles ill space. Figure 
10.1. Wc know they will obey natural laws interacting with each other. Now 
the critical question arises: How arc measures of the space-time dimensions 
established and communicated between two particles? The particle have 
to 'know' the dimensions in order to follow the laws. That is, when two 
particles attract each other, some agent or process, must measure the disiaiici 
between them, estahlisli the force law, and inform or guide each panicle 
to the vector of acceleration it must undergo. We know that the laws they 
follow will involve the dimensions of time, length, mid mass. Wc know this 
happens and wc want to find out how and why it happens. 

We must llnd rhe method of distance measurement. What is the distance 
scale used by the particles themselves to measure [licit separation? We know 
right away that if no other matter enisled, dula.ru e scales would be meaning- 
less since size aitd distance arc relative measures of an object, Furrhermore, 
every panicle must have access to the same distance scale, otherwise inter- 
actions would he chaotic, not the orderly laws wc observe, obeyed by all 
particles. Titus wc deduce U-ynnd any doubt thai i lie < list nice stale and the 
laws that use it must depend an mher matter ;m\\ its distribution in space. 

The Same situation applies tu time. Every panicle, liowcvci sep.ii.ited, has 
to have access to the same clock in order to carry out the orderly rules of law 
in flic cosmos. Above we already deduced that the electron was the univer- 
sal clock. But wc also want ro know how time is communicated among alt 
particles? They cannot iichavr independently! All must use an identical time 
scale Incidentally, we should reineintiei iliul suite f : .= hUiiu.-. \\\ only need 
to establish the one unit ol time: The nthei two, frequency, or mass, follow 
from this equation. 
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Time, Communication, and the Universe. Since we know the elec- 
tron st man re, wc can deduce that the cosmologies I clock, the frequency of 
the electron waves, is a property of the spate medium. Hut since the space 
medium is the same nearly everywhere, the clocks and the wives .ire the sunt 
everywhere Thus it the universal wave medium that gives its ;<n nrderlv 
Universe, This is the answer to the questions. 

The waves in the medium also perform the mlc of communication. Not 
only time hut other dimension*,, h-nyi/i ,intl mills, depend on the medium. 
So these too art the same everywhere. Tin i >oi!s down 

to the wavelength of the atomic oscillators such as the electron: this is how 
length standards are estahlished in the science labs, The meaning nl masstn 
is the same as frequency f. from hf=mcr , and these too can be measured 
In t Ik lab using freq uency. 

Tlte wave medium nl i|u.t lias lieen i-en helplul in icliing n» why (hete 
is an orderly Universe and why things arc what theyare.lt happens rim 
way because the medium itsell is a consequence of all matter everywhere. It 
appears as Principle 11 of the WSM. Kinstcin also used all matter of the 
Universe as the fundamental basis in the GTR, 

The universal wave-medium has lieen helpful to us in another way. It 
produced, from Principle [I, the Equation oflhe Cmmm (See the chapter on 
Asimnomy and the math appendix). This states that die size nl an electrons 
wave center is determined hy the size of the Hubble Universe. In faci, as 
we have deduced above, all three: the size of the electron, the si** of the 
Universe, and the medium density are proportional to each other This intcr- 
pi.iy nl elements oflhe Universe is a sobering thought. 

QUESTION FOR THOUGHT: 

Which of these three: the electron, the Universe, or the medium, is 

REALLV BASIC, IJi. WHICH IS REALLY RUNNING THE SHOW? 



SIC HON II 

SIMPLICITY 

OF THE 

ATTRIBUTES OF 

the Universe 



DEDUCTION OF THE Attributes. In this section we want to 
use simple thinking to learn ahout the Natural Ijws by viewing 
the past and deducing simple and iundaineiii.il attributes of the 
Universe. By looking back in hindsight, there are new things to deduce 
and learn about science and the Universe. In the last millennium, our past 

knowledge oi physics bad piogtessed in luidi-tstainlmL' ll I'ieels always 

obey fixed lam of nature, conseivatioti, inertia, electromagnet ism, gravity, 
QM and relativity. Using these laws, wc have devised sophisticated tcchnob 
ogy to aid our survival on Earth: industrial machines, computers, air and 
spacecraft, and mass production. But before the Vi'SM we licked undct- 
srandingof the origin of natural taws and then relationship to cosmology. 
Now, knowing rhe origins lor the litst time, provides ati enormous window 
on die Universe, 
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Before the WSM some scientists believed, in a religious fashion, dial we 
were noi allowed in know die origins ol ihe laws, that we must jiim ;»i|» 
them given 10 us by Nature Still others believed thai the n.uural laws arc 
already complete and to obtain further understanding all we needed to do is 

niailiciujtit.illy manipulate them to discover theif origins. 

Study the puzzles and PARAHMts, Cu rinits scientists had noticed 
that all was not welt with the laws. In small ways they tailed to predict. They 
constantly uncovered paradoxes in the realm of micro- part ides: They didn't 
understand what a "photon" is or how "spin" can occur in a spherically-sym- 
metric discrete particle. In some distant galaxies, Newton's laws of gravity and 
< i : r.rrit . if;.tl momentum M-em logo completely awry. These difficulties also 
led to the need tor a Wave Structure ol Matter in the minds of in hriklingcr 
long ago, and it was one motivation [or this hook. 

Required Attri hutks or the entire Uni verse, "flic . ondusion Is 

iiiescapahle iliat the laws ol' physics ate properties of ihe entire ensemble of 
matter in a universe. Tl jus difFcrcnt matter 'particles' in the universe mast be 
intcr-dcpctidctil. This siiuation tan ptcvail only if ilicre exists a medium of 
comiuunkalioii between par tides. We uni sniiim.tii/.e ihese atuiUiics below. 

Attribute 1 . ['articles, linn, and the universe are an imer-depeiident trilogy. 
Each demands the cxisicjicc n( ihe n: litis as in 1-igure II). 2. 

Attribute 2. Dimensions tire a propei n if A • ttu "■ & tt of nuttier. 
A particle entirely alone in the universe could not have dimensions 
of time, length, or mass because dimensions can only be ddl tied by 
comparison with other matter. For example, at Icasi six sepatatcd pat I ld« 
are necessary to < ruddy define length in a 31) space (lour to establish 
coordinates and two to measure). Thus, the dimension oftengrh requires 
the existence of an ensemble of particles The required ensemble must 
include all observable matter, for there is no way to choose a special 
ensemble. Mass also requites an ensemble lot its meaning. It is defined 
by iis force inieraction with other masses. Mass alone is meaningless. 
The importance of this concept becomes clearer when we recall that 
rime, length and mass are the basic unit set used to describe all scientific 
measurements. 

Attribute 3. Interacting particles must he aware of each other. 
A force law between rwo particles cannot operate unless they are aware 
of each other's presence and location. Accordingly, there exists a means 
of continual communication between pan ides in the space of the uni- 
vtrse of the particles. We have seen that waves from electrons serves to 
communicate between them. 

Attribute 4. The accessih/e imivene is limited by communication. 
Tilt eiLsemhle of panicles ihat communicate with each oiher (and with 
us rhmugh our observations) becomes the universe that we can observe. 
For example, from Earth we can communicate within a radius erjuaf to 
I he range oflight traveling from the beginning til our observation. No 
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meaning can be attached id things «>r cvfins outside nt" this range. (Set 
Chapter on Astronomy.) Thus: W« individual universe is defined for each 
particle as the spaa and ether particles within that space, thai are able u 
communicate with the particle. 

Attribute 5- The Dimension iij'Ttme requires a cosmological deck. 
Adding to (lie discussion ahove for the dimension of lime, we can 
conclude that all laws which involve the measurement or" time, notably 
vdodry, frequency and mass, cannot operate it panicles have no refer- 
ence of lime. Ttiai if ilie panicles must have a way to compare (licit 
own time-dependent behavior wirh iirhcr panicles. flceausc all particles 
obey natural laws, this time reference requires iht existence of rhythmic 
time markers common to ail panicles. That is, a cosmic clock. Space is 
nearly homogeneous and is common to all panicles. ["bus die cosmic 
clock is an oscillator contained in every charged partide structure*! 
suggested by dcUroglie The !'rei|iiency is .1 properly of space and thus 
clocks ate nearly alike since space, the medium ol the waves, is mostly 
homogeneous, 

Attribute 6. Spare has varying properties, 

I lie varietv ol mallei (objects) iu (lit Diuveisi results ill a varying wave 
medium. If the medium is not exactly uniform the laws are pcnuthrJ 
For example, light rays bend ticar the Sun. The Sim's gravitational potcn- 
n.il affects 1 he medium of light propagation, "Die tiny gravity force is 
Caused by in-liotnogeiieiiies ol sp, 1L c neai ni.i-.Mve Isodics. We deduce 
that: The laws of matter depend on the properties nfthe communication 
medium (space) within the universe. 

Attribute 7. Maeh's Principle 

The only possible reference for changing motion (acceleration or roia- 
liou) is the cntiie ensemble of matter iu a universe. The first pctson 10 
state this was Ernst Mach in 1 8H3 Mach boldly suggested that inertia 
depends upon the existence of the distant stars. Mach reasoned that 
there must be a causal connection between the distant matter iu the 

Attribute 8. All the laws of physics depend en the properties of space. 
Maeh's Principle implies that other properties nf space arc determined 
by all matter in it. Substantial evidence exists: The rigidity of solid 
crystals derive from the rigidity of the quantum wave space. Einstein's 
general theory of relativity and curvature of liglu rays depend on space. 
Electromagnetic loiisuius and motion of light beams detivc from 
constants of space (indices of refraction). Thus the spectrum of laws, 
mien 1 physics to cosmology, depends upon all matter of the universe. 

Using the Attributes. These attributes can be used to test models of 
Nature and their proposed relationships wilh cosmology through agreement 
with the attributes. The point-mass panicle model of Deniocritus fails miser- 
ably! In fact, all particle models composed of static charge. >t mass substatitc 
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must fail localise they have no lime reference or communication. Bui the 

basic HilV-.ol ijiiiiiiiiMi! iiiti. ii.iiiiL--. ilu inn umilliL! with these attributes. 
This is rtue because QM does nor depend on a belief in par rides, or mass 
■.iilist.inii- or charge substance I lie belli I in [urnoifari snbsiaiiccs is popular 
today using Bohr's Copenhagen cmiccpi '.villi poim-m.iss particles bin iaih 
this rest of logic. In contrast Clirtmd's wave concept and Schrodingers and 
dcBroglic's all-wave interpretation of'QM (See Moore, 1989) pass the t«i. 



THE MEANING OF LAWS, PARTICLES, AND UNIVERSE. We can 
broaden our a n.ilyik j'cispi-uive of cosmology by recognizing that 
the three words: l/nitient. natural Id im ttnrl fiitrtktes, in iiucrdcpeii- 
dent. First, our meaning of ihr wonl f/iiiwrar is a collect inn nf patticles. 
Von.iingly. understanding our Universe depends on understanding the par- 
tides in it. Second, the natural laws arc meaningless without panicles because 
laws require parricles or objects upon which to operate. The converse is also 
rruc; We cannot identify a particle and its properties without the force laws 
to locate and measure it. Thus these three: the Universe, particles and laws 
are an inrcr-dcpcndciu trilogy. This is (tot speculation but hard fact based 
upon the meaning ol die wonts we use to describe cosmology. Examine this 
trilogy further by a peek at Figure 10.2 that illustrates these c 




Two Views of our Universe. Th ere arc two views (interpretations) ol 
the physical behavior of matter. We sec one large-scale view as out familial 

ill cuviiuunicni, governed In- die Natural Laws. We sec it with live senses 
and their extensions laboratory instruments. I ight and heat (electromag- 
netic) energy exchanges are the sense stiiiiui.iti.irs ili.it enable ns io lonn 
mental images of this world. These Images create our sense of reality. This 
world can be termed the Energy U&rWsincc energy-exchange ro our senses is 
rhe unique leal u re that allows us to observe it. 
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w (iincrjjrei.ii inn) b tbe uhwcm quantum waves thai form 
cot* the fundamental particles: electrons, protons, and neutrons, 
and space. This Quantum Wave World is the hidden foil main head whidi 
determines the real action in both worlds. These, rhrci particles make up [he | 
material objects of our energy-world. We cannot observe these waves dtrcflrf 
with our senses .ilrhoiigh they fill ihc empty space artnind us. We only knew 
,'t i heir existence from special instruments like gyroscopes, and from the 
quantized behavior of matter. Tor example, we are aware of quantum spa« 
when two particles change (heir quantized wave states (an energy exchange) 
in conccri, .iikI ttlease i qiiJiii.i ni "titiln". For example, one panicle in .< wt 
and the other in the retina ni our eye thai sees a hydrogen spectrum. This 
exchange called light is quantized because it has a single frequency. The 
quantum world is the only real world because all matter is composed of 



Conclusions. The eight attributes ot ibe Universe conform with ihcwavt 

structure of [be clecmiii. This structure seldes ibe centuries old paiudox nf 
whether panicles are waves or poiui-like bits of marrer: They are waves. After 
tome thouglu, it becomes clear that only a wave structure can explain the 
cighi attributes. This structure is further verified because the natural laws 
originate from it. Knowledge of the origins of the laws opens a window on 
the physics, chemistry, biology, and Technology of the universe around us. 

The Universe is a self-contained ensemble. The most striking 
conclusion of the W5M is that ibe laws of 'physic-, only depend upon therw 
properties ol space thai in mm depend on the toial matter in the Universe 
Each particle communicates with alt other mailer so that the laws of Nature 
(physics) are properties of (be entire matler ensemble. 
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CHAPTER 



E LEVEN 



Astronomy & Cosmology 

I. An analysis of the Red Shift and the Big- Bang 

II. Calculating the Finite Universe 

III. Conservation Rules in a Finite Universe 



"To find diamonds you have to dig 
somewhere everyone else isn't digging." 

- FredHoyle 
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iNTROnm HON 



Sjection I 
An analysis 

OF THE 
RED SHIFT 
AND THE 
BIG- BANG 



In previous cu.intcrs v.-c have found u fin item numiscd, th;it the electron 
is i he must important panicle of the Universe. This is because its wave 
structure extends throughout the Universe and every electron is inter- 
connected with every other electron or charged 'particle'. The IN and OUT 
waves of the charged 'panicles' ire the tiicirhartisiiis ni their imer-conrieUmt' 
The electron's immense importance is also seen i'totii Principle II, derived 
from Mach's Principle, which makes it clear that matter arid the Natural 
Laws on Earth could not exist without the present of oilici matter ol i lie 
Universe. In short, you and me. and the Universe are one integral whole. 

Suddenly these intcr-couuceiiom open .1 new window ol application far 
the WSM - Astronomy and Cosmology. It now becomes possible 10 under- 
stand the behavior ol cosmolugitaJ events •inch asguvity. cenet.il relativity, 
and the red-shift that were formerly only perplexing pmdes arising out oi' 
the former discrete particlt model of matter. Understanding these with ihe 
lieu. -. ision ol tile W.SM is the purpose ol this chapter. 

We discuss 111 1 Si .1 lew puzzles below Inn then .in dozens mote that ion 
the reader will probably think oi as you read on. The authors join von aim 
enjoy with you your future expl (.nations in this fascinating arena! 



The Big-Banc. The red shift that led ru the Pig- Bang was discnvcid 
by Edwin Hubble W years ago. It is the simple and surprising nbsero- 
tion thai spectral lines in the light from different stars shift their 
w.ivelvitgili towards lunger wavelengths (toward Infra-red) in proportion t,» 
[lie distance of the star from the Earth. He measured the fraction of wave- 
length shift and stars distance d and then defined a constant H. 

v-Hd 



Where v is the apparent velocity, of J star and d is its distance from us. Tire 
velocity is obtained using the assumption that v produces a Doppler wave- 
length shift - the redikifi. Some theorists believe it is caused by an cxpansian 
of the space of the Universe. Hubhledtd not believe this notion of expansion 
stating that he felt that unknown factots were involved. The distances d and 
the red shifts are firm experimental facts for most stars, but no one knows if 
an actual expansion exists. Nevertheless, an expansion of the Universe after 
an initial "Big-Bang" beginning makes popular reading regardless of its fan- 
tasy fiction origin and lack of evidence. It has become a widespread concept! 
This Section seeks to find real evidence for the truth of the red shift. 

The reciprocal of H is a time T = I / H, which is often assumed to lie tltc 
age of the universe. It is imagined that if time began at T=fl with a Big-Bang 
that this was the beginning and origin of all matter of the Universe. If light 
travels for a timcT it will travel a distance R=cT, often called the 'Hubble 
distance'. This R also represents the largest distance front which wc can 
receive information b> light transmission if <nu cosmological age is T. 
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Below, we investigate Hubble s constant H and (lie origin of the red 
shift by using (In loiitcp! .'!' the Wave Sduuurc i>t Mallei (WSM). WSM 
icplaces ilk ancient noiion ol in, met a* discrete 'particles'. Tlic WSM lias 
been very successful in explaining nio« puzzles"! modern physics and it 
utters iir»' insight-. Tut this reason it is exacted thai the WSM can also 
cfarify the meaning of Hubble's H and the true origin of the red shift, This 
will set aside the Big-Bang as a possible explanation, and shed lighl on the 
origin of the Universe. 

Tlic meaning of the red shift and Hubbies H have been mysterious 
controversies since Huhble's discovery. There is more to it than the specula- 
tive, Big-Bang notion that actually has very link evidence tor it. Rather 
than accepting the Big-Bang notion, other ealeul limns Iick suggest a close 
relationship between the Hubble constant H and luiidatticnial proper tits ol' 
the cosmos. This is the main purpose of ibis section. 

One surprising new relationship indicates thai all matter: you and 1, living 
things, and i tit l.ai ih itsrll ai> iuti iconturti il wnli -ill i>ih..-t matter ol [he 
Universe. .Matter and ourselves do not exist separately but are part of one 
wh-'lt Universe. Olhu' calculations sinus connections between I lubbte's 
constant H and properties of the electron. These are derived below. 

Puzzles of the Big-Bang. Many books have been written describing 
ihcsc punks. A good reference is The Big-Bang that never happened* by Eric 
Urncr (1992), a NY Times best seller. Lerner shows that the Big-Bang (BB) 

notion makes tietiicjidims demands on credulity. To name just a few: 

DTlie BB assumes the laws of physics are unchanged throughout the 
violent process. Is this possible when initial matrer was concentrated a 
blltkm, billion times more dense than today? 

2) What happened before T = 0? Can time really just turn on and off? 

3) It is well known that mathematics goes awry at points of infinity. 
How can one believe mathematics at T=0 when density is miiniic? 

4) There are no other cases of infinity occurring in Nature (physics). 

5) Artempts were made to justify the BB by calculating the quantity 
of hydtogen and helium atoms in the universe formed from initial 
energy, The calculations were in error by factors, of 100X or more. 
So diese calculations were patched by assuming several more 'supcr- 
in Hat ions.' No logic was provided for the patching; just fix-up. 

The Meaning of the Hubble Distance in an infinite Universe. 

Einstein and other philosophers ofscienee argued convincingly that Ixiih 
time and distance in the Universe musr be infinite (no Big-Bang) otherwise 
there would be discontinuities in the structure of space and time. And in facr, 
there is no evidence for discontinuous borders of any fundamental object in 
Nature, Thus the questions arc raised: 'What is the meaning of the Hubble 
Distance R? Why dees this special finite distance exist in an infinite Universe} 
We will try to answer these questions using knowledge of the Wave Structure 
of Matter (WSM). 
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The Wave Structure at Matter versus uisckete particle mat- 
tes. The puzzle <>i the red shift and the Big-Bang arise partly because of 
the assumption tliat mallei is discrete material particles like grains of saitd, 
as oiigiually promised In the Greek Dcmocritus. (Set chapter tin History) 
These puzzles disappear if you discard the notion of discrete panicles and 
replace it with the proposals of Clifford (1 870) and Schreidingcr (1937) ttar 
the Universe consists of wave strucmrcs in space and our observations of tut- 
tir.il laws and the particles are the appearances of the waves. William Qiffdtd 
was a famous mathematician ant] astronomer in Cambridge University wlw 
is remembered for Clifford Algebras. Erwin Schrodinger was a cu-discovcr 
of quantum rheory and is best known for rlu- Schrodinger Equation used id 
describe wave fun a ions of the hydrogen atom. 

Those who believed in discrete particles followed the view of Niels Bohr's 
Copenhagen group that Schrodi tiger's wave funcrinns were only the prob- 
ability of finding rht particle somewhere inside the wave functions. Both 
hiiiMcin :md Schrodinger disagreed with Bohr. Expressing his disagreement, 
Kinstein m.uli hi-, [anions remark. "Clod docs not play with dice." Today. 

most ot rhc physics con nuv ai;r< -.:>. with Bohr. Nevertheless asTolstoy 

observed, " Wrong does not cease so be wrong becausi 



REVIEW OF THE WAVE STRUCTURE OF MATTER 

The following is a short review , >l the Wave Strut lore nl Mattel rWSM ill.:: 
is necessary ro understand the Hiibhle H. rhc red shift and the Big-Bang. A 
more compete description ol the WbM is in Chaptci 2, 3. 12 and 13 as 
as I he two websites; 

SpaceandMoti on.com 

Qua nt u m Ma tier, co m 

At small dimensions, experimental data of the electron displays wave proper- 
ties, for example In optical fibers and chips. Especially, energy exchanges 
appear to be between wave-structured electrons m a quantum space medium, 
rather than between discrete particles. Such structures must obey a 3D wavt 
equation in 3D space. The solutions of the wave equation arc found ro he 
the origins of elections, all the natural laws, and the whole of Nalurc, as 
proposed by t lillmd and SchriidiiigM. All wave structure is based upoiiwo 
principles: 

PRINCIPLE I describes the wave medium using a Wave Equation Its solu- 
tions arc two spherical waves of the election or positron. The wave-rules of 
elect run-wave combinations and quantum spin determine the Atomic Tabic 
that underlies all molecular matter: metals, crystals, semi-conductors, and 
the molecules of life. These arc the simple origins of natural laws. Below isa 
summary of the math in Chapter 2 and the math appendix: 

Principle I is written: Quantum matter waves exist in space and 

,trr sntutiom af.t iOtkr i 



v-d>-(i/c : )r) : <i>/ar =0 
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Iierc * is a scalar amplitude, c is the velocity of light, and t is the time. 

Its solutions in Figure 1. 1 are a />(»> of spherical in/out waves; 

Outward wave ■ $' - tJ» n cxp(iwt-ikr) 

Inward wave = $> m = *„ exptiwc + ikr) 

e arc only two combinations of these rwi> waves. They have opposite 
s thai form rhe electron and positron: 

electron - O n - "I^ with CW spin 

positron - * m -$ |(| with CCW spin 



it spherical n 
hut (he building bricks at 



Where CW and CCW indicate t 
variety of" molecules in the univc; 
just two. Thin Nature lias built a binary universe. 

Mach's PRINCIPLE concerns our human frame of reference for observ- 
ing motion of objects. He asserted [ I HK.il: "turn torsi inertia! frame is 
determined by the composite matter nj the universe. "His deduction arose from 
rwo different methods of measuring toiaiiou. Firsi. without looking at the 
sky one can measure the centrifugal force on ;i rotating mass m and use the 
inertia law F = ma = mvVr to find circumferential speed v and position, as in 
a gyroscope, The second method is to compute the object's angular position 
with the fixed (distant) stars Surprisingly, both methods give the identical 
result. Thus the inertia law must depend on the fixed stars. 

Principle U- Space Density Principle. This principle is a quantita- 
tive version of Mach's Principle and determines the density of the quantum 
space medium: waves from all particles in rhe imirrn- combine their imensitiet 
to farm the wave-medium density (space) at each point in space. 



Space density « mc : - M 



-l\^'d 



<4) 



That is, the frequency for mass m of a particle depends on the sum of 
squares ol all wave amplitudes O u from the N p.is titles insUh the "I Kibble 
univetse*. The number of particles in the Hubble universe is large N - 10" 
thus ilu space density is nearly constant everywhere and we observe a nearly 
constant speed of light. Dul close to targe asttiuunuK.il bodies like the Sun. 
their extra mass makes a tiny change of spate density to produce a curvature 
of the paths of light or matter waves. This is die origin ut the iorce ot gravity 
and of Einstein's General Relativity. 

Note that we have assumed that the entire Universe is contained in a 
sphetc with the Hubble distance R as its radius. Without this assumption 
density becomes infinite and the WSM as well! We will discuss this laict in 
vith the red shift. 
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cm Ampiitide Principle III (MAP). A third vc 

n be obtained Irom Principle 1 1 [Haaethutst 2005]. 



I'he total amplitude of particle H 



it every point always sects a m 



»..= 



MAP is the disciplinarian of" tile universe. MAP is sect) hi situations like the 
leveling of water in a lake ami the flow of heat that moves from a hot source 
to a cold sink; MAP is the origin nt'ihe entropy principle. 



cdi.uc observations; 

principles, underlies 



Space, described by these 
the natural laws uf science. 

When mass is acecleiaicd. an energy exchange takes place between waves of 
the mass and the surrounding space medium. Tims the space medium, tre- 
ated by the mass.it ilie I inverse is observed j>- die inertia] Iramcof F=m»j 

Mach mated, 

the meaning or Nubble's constant 

IN COSMOLOGY 

I lie VX'SM reveals a new meaning of the Hobble distance because R is 
involved in ba-.it matlieinaiiejl rclaiiunsl.ips '.lx.-I.iw) describing properties 
of matter and space. Tliey suggest that R is a funic distance in an infinite 
Universe, related to our ability to sec into rhe depths of space. If these rela- 
tions arc true, and it is highly improbable that they all occur hy coincidence, 
a cleat meaning of die ted shifi appears. The need for a b bar re explanation 
like the Big-Bang disappears. 

Equation of the Cosmos. In order for an electron energy transfer 
to appear to be a 'particle' at a point, the electron waves must propagate 
MMl-Si nearly at I lie central region. This produces die coupling between two 
resonances that allows energy li.insfei VC't observe i his process and call it 
"charge.'* Thus the density ot the waves of an electron, inside a radius t ( from 
the wave-center, must be equal nr larger than the density of background 
naves imui all the rest of the matter of the universe. The result of this 
assumption can be found by setting: 

Electron wave density at r t - wave density of the Universe. 

Evaluating this equality yields 

r,*.R'/3N 

This is called the Equation of the Cosmos, a relation between the siw r 

of the elearon and the size R of the Hubble Universe. Astonishingly, it 
describes how all die N particles of the Hubhle Universe create lire "charge" 
region t t ofeach electron. The largest dimension of the Universe determines 
rile smallest' 
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Can (his Equation be tested? Yes. inscti [lit best astronomical measure- 
ments, R - l.jx 10'" light-years and N = 10"" particles, 10 obtain re = 6 x 
10 l5 meters. Tills should be near rhe classical radius, c'Vmcv of an electron, 
which is 2.R x 10 "meters. This is a close match thus the equation is satis- 
fied In .isM-niioriiical mcasim-mci its. The simplicity of this result i-^ surprising 
only because we under estimate the simplicity of Nature. When we speculare, 
we are often led duwu the primrose path of complex theories and tlifticull 
mathematics. In this situation when calculating the size of the Universe only 
a finite R makes sense. 

Olber's Paradox. Olbcr pointed out that if the volume of space wete 
ittfitiitt, the number of stars would lie infinite, and we should see the entire 
sky with the light intensify ot ihc surface of a star like the Sun. We do not 
set this, thus the observahlr universe must have a Unite R. Is this because our 
depth of vision is limited in a real \ In i verse thai is in fin iter This appears to 
be the case. Below we will see that (hi WSM results in a finite observable 
Universe andyci allows an infinite Universe to exist as thought by Einstein. 
But there is little we can know alwul lite infinite Universe because it is 
unobscrvable. 



The Ik-yave Paradox, This is 

ot particles (wave centers) were in 
to the in-wave of each individual 
make the density of every 
density of space wuuld also be iniii 
effective volume of con rri boring 
is inescapable that ou 



lat to Olber's paradox. II the number 
: in the Universe, then contributions 
center would be infinite. This would 
[electron) infinite. Even worse, rhe 
Ncirhcr of these is observed thus the 
i be finire. The conclusion 



t> distant space is limited. 



ORIGIN OF THE RED SHIFT. 

Having found tliat the Hubble Constant H, or Hubble distance R = c/H. 
determines the size of electrons and other relationships of the Universe, it is 
clear that the Hubble constant plays a more fundamental role than just an 
explanation of an apparent expansion ofspace. We will deduce below that 
red shift and R arc a result of a fundamental property ofspace, specifically 
that the range of astronomical seeing is limited by the WSM. Thus the range 
of the in/out waves thai inter-connect the Universe is finite. 



Scattering of Quantum 1N-waves. The WSM provides an explana- 
tion of the Hubble distance R by showing how the range of the quantum 
in/ out-waves is limited. Consider a single wave-center WC (a particle). Its 
IN-waves arc formed by a Huygenss combination of waves from other wave. 
centers in the Universe (See Wheeler and FcynnutlU RetpWIM ufthe Unitftne, 
1945). However, all of the out-waves from die distant universe cannot reach 
that wave center if they are blocked, absorbed, or scattered by intervening 
centers. The reduction of wave intensity of the in-coming out-waves from 
rhe Universe can be calculated using the ordinary formula for exponential 
reduction of a source in an absorbing/scattering medium: 
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Choose a sphere in space with radius R around a given wave center. Space 
in rhis sphere is filled with particles (wave centers) whose density is n par- 
ticles per cubic meter. Incoming waves are scattered, blocked or alworbed by 
each WC inside ihe sphere. Thus the initial wave intensities I entering the 
sphere arc reduced along the radial line r. The result is much like the reduc- 
tion of light from the headlights of an oncoming car in .1 fog. At a certain 
distance, the headlight* .1ppc.11 and brighten as they approach. If we assume 
that the range r of the WCs inside the sphere is given by the Equation of the 
Cosmos, the resulting in-wave intensity is exponentially reduced: 



Where R is the Hubble radius ot the universe. Thus itR is analogous to 
the distance when lite cat lights appear We deduce that the ill-waves to a 
wavc-ecntcr arise from only a nearest region whose radius is less than about 
4tiR. Thus wave-communication is drastically reduced between very distance 
objects. This limitation on ihe si/* of Ris the 
the i Inhble Universe. .1 finite observable Universe. 



A FINITE SPHERICAL UNIVERSE WITHIN AN INFINITE SPACE 

When people first consider ihe Wave Structure of" Manet there is a common 
mistake of thinking nf just one wave-center, a spherical standing wave, as 
being alone in infinite space (which is clearly not how reality is, as thcte is 
obviously ma 1 ret all around us), Thar rh'niulu leads m ;:tias;niing incorrectly 
that the spherical standing wave structure extends to infinity. 

However, the correct way of thinking (matches reality of what we experi- 
ence) is that the Hubble space around us lias kits land lots!) of othct matter 
in it. And die calculation above shows that although you may lie in an 
infinite space (as a wave-center) there is only a finite amount of other matter 
that directly contributes to your in-waves. So we see that each wave-center 
'particle' is really the center of its own universe. (You and me, ate each the 
center of our own universe - what a nice thought). And this applies to any 
matter, wherever you arc in an infinite space. So the fact that an electron has 
a finite mass, and the fact mat the Universe has a finite observable range, arc 
two sides of ihe same coin. 

When nutlet is close «> othct mauet, ilieit universes (of in and out waves) over- 
lap and you get matter interactions. For us on Earth, matter that is a I .(100 billion 
light years away Ls outside our finite spherical Universe and we cam interact with it 
— or see it. It does not contribute its OUT- waves directly to our IN-waves — it is 
hidden behind other matter. 

So the WSM Cosmology explains how we cadi exist at ihe center of our own 
finite' spherical Universe within an infinite space. I exist at the center of mine, you 
at the center oi yours. But it'll happens that our centers are dose together, because 
we are both on the Earth, wc share 99,9999% of a common universe - which is 
whvwecau interact with one anoilici, iwiic (■> eadi oihei mi the internet. 
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Cause of the red shift. 

And if you think about it. you realize th.it this must also cause a red-shift 
with distance. iKXjiise distant tuauet shares less of a cuuiuioii universe, thus 
less wave interactions, thus less energy exchange (which wc see as a red-shift 
with distance). Any smart mathematician can deduce this - just work out 
how the volume of two overlapping spheres changes as you move them apart 
— ihis should lead to red shift with distance- another meaningful deduction 
from the WSM. 

Most scientists will deny new truths. The red shift is hound up in 
controversy and hclicfs have condensed around a few opinions. Only a few 
of the people who regard themselves as scientists recognize truth when ihcy 
do not understand it. The typical scienrist reacts as Churchill wrote: "Most of 
us often encounter the truth but we usually pick I'ltnehes up and pretend it did 
not happen, "Instead they choose to find reasons to deny the truth as was rec- 
ognised hy Maeterlinck: "At every crossroad on the way that leads to tixfttture. 
each progressive spirit is opposed hy a thousand men appointed to guard the past, " 
(Count Maeterlinck. 191 1 Nohel Prize Winner - Literature). Truth is no march 
fore 



A remarkable example is the current Standard Model of the Universe used 
by panicle physicists. It models matter and the laws ol nature on the assump- 
tion that discrete matter particles exist. It denies the obvious fact that matter 
and the laws are i titer -connected throughout the universe M evidenced by 
Mach's Principle. This model contradicts the reality of laser gyros that guide 
most of the commercial aircraft today. It assumes that quantum space is a fic- 
tion in order to support the Bohr interpretation of Sch rod i tiger's Quantum 
Equation who claimed that its solutions arc statistical probabilities of finding 
panicles. Schrodinger himself of tout se rejected this interpretation. That the 
Equation, mathematically, does not require such an interpretation is ignored. 
The unproven fantasy of the Big-Bang is a sacred part of the Model. One 
can wonder if the Standard Model is a new religion and the Big-Bang is the 
chalice on itt's alter. 



CONCLUSIONS FROM THIS SECTION: 

1 ['he Hubble distance H is the maximum Unite distance wc are 

able to observe in art infinite Universe. 
2.The Big- Bans.; nevei happened because instead tile red shift is a 

quencc of the limned t.mgc of in/out waves in the observable u 

3. Einstein was correct that the ! imeise is iiiliniie in extent. 

4. Schrodinger, DcBroglic. and Clifford were correct that all matter 
is wave structures in a space medium, 

5. The theory of Neils Bohr and Max Bom that discrete panicles exist 

as probabilities within a Schrodinger wave function is wrong. Instead 
the wave functions themselves are the matter wc observe. Discrete 
particles do nor exist. 
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"¥"^ clow we will sec thai the W5M .inJ its astronomical partner the 
r^L Gcncial Theory of Relativity (GTR) make it possible to find mcan- 

m. J inghll relationships between various dimensions oft he Univcrse 
ratiging from I lie size nf the electron m the size .if the Hubble Universe. 

Energy Exchange is the source of information. All astronomi- 
cal measurements have one thing it) Minnmni. [>ery thing we measure in 
Nature requires an energy exchange (hat tells us something has happened. 
This is a requirement to find truth. Experience tells us thai acquisition 
of knowledge of any kind occurs only with an energy transfer. Natural 
law describes energy exchanges. Storage of in formation, whether in a 
computer disk or in our brain, always requires an energy transfer Energy 
is required to move a needle. 10 magnetize a tape, to stimulate a neuron 
There are no exceptions. Thus finding the energy transfer mechanism 
between panicles is pan and parcel of understanding the electron and the 
natural laws. You cannot accept any statement about the measurement 
of a natural event unless you verily the energy exchange that allowed 
il. Skepticism is good Tor science The WSM provides the mechanism of 
energy exchange. 

Everything from Nothing, Edward Tryon made a calculation (1973) thai 
shows ii is possible iliai the Mini uf maiiei and enetgy ol ihc universe is itcro. At 
first, this seems ridiculous .is we view ilir large positive matter of all the stars, 
but Ills .ui.ils'sis yields anolhci view. ! Its argument was that tile total amount ol 
tuaiiet (a positive quail tity) is exactly balanced by gravitational energy between 
the stars (a negative quantity). He deduces that this would he rrue if the manct 
density of the universe today is exactly a critical value, as follows: 

The energy of gravitation of a particle of mass m, acted upon hy the rest of 
the mass M u . of the uuiveise. from a distance r, is 

Gravitational energy ^ E = -m M G/r 

If we sci the mass of the universe equal to the mass contained within a sphere 
of Hubble radius. I{ = c/H and density p. and choose density to be crirical (p 
= d_ = 3H j /8jtG from Einstein's General Relativity), and set the average dis- 
tance to the mass to be half the 1 lubblc distance, or r = 1/2 c/H. then we get. 

M =4/3 7tR , x3H-/8itG = c72GH 



And inserting these it 



expression for the gravitational energy, we get 



This Ls a hit amazing! We see that die gtavitaiion.il energy of a mass particle 
is just equal to the negative of its pi energy as Tryon proposed. The reason 
gravitational energy becomes so large is because the Hubble universe is so large. 
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Think about what happens if all matter 'particles' itre moved an infinite 
distance aparr. Then, using ih< conation above, the gravitational force 
between iliL-m is zero and both pm ii.iiinii.il energy and mass ,irc tttu. Where 
has the mass energy gone? h has gone to moving the matter span, so that 
now the total energy is zero. Iliis example hik;Ji that ihe geometric mean- 
nie "I t t 1 1 i r 1 3 t v is .t distance so large rli.it one matter particle cannot affect 
Jiiuthet. We also have to con L hklc that tht constant of gravity is determined 
by the mass of all the atoms existing in the observable- 1 luhblc universe. 

Gravity and the Mystery of Dirac's Large Numbers. Is there a 

relation between properties .if ihe particle and the Universe? Nobel laureate 
Paul Dtrac who developed much of ihe quantum theory of the electron was 
never satisfied with its mathematical origin. He hoped thai there were more 
fundamental ways to derive the quantum properties nl'ilie electron whose 

k-liavk.i ,li>i atesihc iiiosi satisfying applications of quantum mechanics. 

In particular he hoped to find a relation between the properties of rhe uni- 
verse as a whole aiul ihe properties of the electron. His hopes were stimulated 
by Mach's Principle, which mysteriously stems to show that the inertia of 
v.k li micro particle is created In the mass of the universe. Following this 
iiiiiiiisiiphic.il pi ii Pirac was constantly searching for relationships between 
the universe and the basic panicles, 

Dirac found Relationships Between the Laws and Particles. 

He realized thai the concept of [he universe and its laws .ire meaningless 
without particles to populate it. Laws, would bfl meaningless, because the par- 
ticles are the objects of the laws. Second, the actual concept of' Universe is the 
sum of the mallet in it. Therefore, he anticipated a relationship of the laws to 
the electron and proton, which make up 99% of the matter in the universe. 
1 his panicle-universe relationship is manifest like Mach's Principle, i >itac 
must have been motivated by this concept, although lie never expressed it. 
He searched for relations of the type of Mach's Principle and found wo that 
are discussed below. 

Dirac's Large-number relationships (LNR). Nobel Laureate Paul 
Dirac discovered two puzzling numerical relationships in astronomical mea- 
■illrements. The first relationship is; 

c-VCmM^-cT/frW)-!'^ 

The term on the left above ts nor a mystery; it is just the ratio of the electric 
to gravitational forces between an electron and a proton. It has 4 measured 
value of 0.23 x! (V u which shows how very much larger the electric force is 
compared to gravity. 

On the right side. Dirac speculated that cT - R is the radius (size) of" the 
universe; R is the reciprocal of Hubbies constant. The divisor is the classical 
radius (size) of the electron, e'/mc, Dirac's mystery was: "Why should th size 
rath of tht smalltst and tht biggtst objects of tht Universe also he tht ratio of tht 
gravity (smallest forte) and electric (largest) fane?" Dirac never found a reason 
for his ratios. 



SCHRODINGER'S UNIVERSE • 137 O 



Many persons have tried in ans-.vci Dir.u using lilt particle notion (if 
matter hut nunc have succeeded. However if you now.cxamine the Equal 
of rlic Cosmos above, from the WSM, you find that Dirac's LNR r.uio is 
d i reel I v expressed in ii i'li. \VS\I solve-. Hi rue's lirsi mystcrv. 



DiRAC's SttONU La RG£- NUMBER MVSIUV. Oil 

data o! astronomy. (Ei.it approximately: 



ic fun ii J by comparing 



W'ti.r 



isiryofm 



n I he Universe and G is die gravity 



Dirae asked: 'Why should these fnotttOUi lumbers fit Id the unlikely value 
oj one?" This mysterious large number rario li.es lain unsolved tor die last 
seventy years. It is surprising the Dirac did not notice rhat his ratio eon firms 
a result from Einstein's General Relativity, namely that the critical density d c 
ol a flat' universe is: 



d OHVSwG 



Where H is i U.I-U,'- 



used by l.lirac except for ,1 small factor of 3/8i It you accept General 
Relativity, Dirac's puzzle is solved. 

Origin of the gravity constant. "The value of the grant) constant G fin 

the Hat universe ol Einstein's Relativiry as above. is related to die Hubble Constant: 

G - 3H7d Hn 

However there is no accurate evidence that ihe Universe is llat' since the 
astronomical measurements ol'dcnsiiy d are very uncertain. But it is very 
suggestive rhat the value of G agrees with the remarkable conclusions Irons 
Tryon's calculation above (Everything from Nothing). Namely: I) that the 
energy of the Universe could have begun at 7.ero with all matter initially at 
an infinite distance. And 2) that the gravity constant is determined by all tin- 
mass of the Universe. We have seen in the Clupter 5 on the Origins of Laws 
(hat 2) is tme, when using (he WSM. 



Origin Of Newton's Law of Inertia, F - ma. New ion's important law 

liiiid.imeuial kgimiiiti; ot' modi rn physics. Newtoi finally sasv inertia 

as an aaion-al-a-dhtance paradox because he expected thai a distant discieti 
body was the recipient of the inertia] energy transfer not blowing of the 
W5M. For the same reason, Math's 1883 assertion was also first regarded as 
paradox despite its obvious truth. 

We have seen thai iheoiigin arid mechanism of inertia is a property of 
spare, the wave medium of the WSM. Space Is a result of Principle II aJxivc 
that establishes the density o|"spc«r proportional to the sum of the all the 



the 
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wives from .ill otlici observable mailer - i.e. [lit Hubble universe. Einstein's 

(Jtncr.il Kcl.it ivity docs i lie -..11111. tliiiii; 11 astronomical scale. In shori. 

Newton's Law implies i!i.u S/;ne .mil .in aeccleiaicJ p;iutcle m. exchange 
energy as if spate were a 'force Held on an accelerated m. 

Let's calculate the rcuiuru; lorcc V'i<n.iLi/.,_ ^:,itc .1-. .1 pon. 1,1.1. 1 field M that 
produces a force F on a miss m with an acceleration a. This is comparable to 
the electric loict L that products ,1 lone on ,1 charge c. Lntruy is transferred 
between the mass and the surround j up space because die accelerated waves 
change relative frequencies. Tile resulting force and energy transfer appears 

agrccinuti with isironooiieal mIim-iv niuib and sjuti tnisMoi is. 
1 ere are two masses involved. On* is in and r lit- other is the equivalent 
M of the Hubble universe. .Since we know liu radius of rhe Huhhle 
;rse, R= c/H we can find its average mass knowing its density. A density 
en hy die Central I licory ut Rela'iviiv as ilit critical densityd of a 'Hat' 



Critical density = cf » 3H-/fteG 
The veciut in.iw liclii M asiittgoti die attclci.utd muss ill is 

M ■ amG/cV 

Where r is the average distance to the sources of the local space. This is taken 
as half of the Hubble distance r = (l/2)(c/H). The equivalent mass of the 
Hubble universe is: 

M, = density x volume = d, x (4/3)7i(c/h) 1 

Then rhe force herween the mass field M and rhe mass m is 

F = Force = M x M„ = amG/Vr x 3H 2 IBt:C x (4/3Wc/W 

left wiih 



Surprisingly all rhe numerical taeiots above cancel and 
Newton's law 



F = rr 



Summarizing, we have used Principle II (from Math's principle) that the 
ipact medium is established by all masses of the universe, and that the local 
medium exchange] energy with any accelerated mass. As a result, we obtain 
Newton's Law, prcdicr a flat universe, and establish a mechanism for action- 
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Arc There Conservation Kiu.es. of the Universe? We would 
tike to know if [he conservation rules fur matter here on Earth also 
apply to the entire universe. Remember rhat rite Earth-bound rules 
apply to a HIcRtiirt- amount of matter free of external forces, termed a closed 
system. In thai closed system, energy, momentum, charge, etc. ate always 
constant. Is this also true for the universe? Docs it behave like a dosed sys- 
tem? Since there is not yel much evidence opposing this idea physicists often 
make the assumption ihat the imiver.se is also .1 u in served dosed system. Bui 

The Zero Sum Idea. We have found here on Earth that the values of some 
conserved ouaiiriiies add up to loial zero. For example, the total charge 
of ordinary objects like Ixioks, houses, etc. ate zero; dial is the objects ate 
electrically neutral. Tliis is because the +chargc of each proton in a hydrogen 
atom is balanced by the -charge of the electron around it, and because the 
rule of pair production teuuiics that .1 position accompany each electron cre- 
ated. All charges sum to KtO, Sitii.il, illy, we ask, is ilieie is a zero sum rule for 
properties of I he universe? 

Zero Sums of Momentum and Charge. To say with certainty that the 
total momentum and charge uf the universe are zero is beyond our capabili- 
ties, bui it is consistent wilh existing inea.suieinaits of radiation, spectra, 
and positions ol celestial objects. In localized regions, charge or momentum 
may become non-neutral, but we can always identify a balancing charge or 
momentum change ol opposite sign, somewhere nearby, ilut maintains over- 
ail ncuttality. So tentatively, it is possible to presume tbeir sum is zero, 

A Zero Sum of Matter, too? As described above in Section II. Edward 
Tryon (1973) proposed that the sum of energy and matter is also zero in 
die universe. Let's push ! ryot is idea further. Suppose the universe was very 
small and only 3 less- kilograms of hydrogen existed in the universe. Now, the 
conservation ot'energy reejiiire-s thai the mass ot the Id atoms be very tiny 10 
match the liny value ol' gravity. We have to conclude thai all the unmet of 
the Universe could have begun to form in an empty Universe when its matter 
density was tiny and forces were also very small. This is almost pure specula- 
tion so please don't consider it without more evidence, especially until we 
have learned better what is the nature of space itself, 

'Turtles all the way down* may be the final answer. You have 
probably read the story of the Newtonian scientist who challenged the reli- 
gions theory thai the World was supported on ihe shoulders of Adas: 
be asked, 

"What is Atlas standing on?" The reply was: "On a turtle. " 
Then "What n ihe turtle standing on?" 
"Another turtle. There are turtles all the way duuni'" 
T/ie fi/iysit'isl tfteerreJ .:>■ i 
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Bui as I understand the study of physic.^ it is probable that wc may find 
Turtles all the way down" as follows: At first wc fed lucky localise the Wave 
Structure of Matter neatly avoids the need to find an ultimate smallest 
pjrride as the building Mock of matter. This is because there are no building 
blocks made of discrete point particles. Space itself is the basic material of the 
WSM. A space resonance is the basic building block. Space neatly provides 
length, time and mass, the origin of laws and the 'particle zoo*. Wave-parridc 
duality and other puzzles simply evaporate. But unfortunately, another enor- 
mous mystery pops up. "What is space?" Now suddenly space has to provide 
all the properties that we thought wc had so cleverly explained. We are back 
to square one, smaller of course, but there are still "Tarries all the way down". 
There is never an end to the questions and understanding space is the next 
question. 

Acknowledgement, The assistance of Geoff HastUmrst in writing 
this chapter is much appreciated. 
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CHAPTER 



TWELVE 



mathematics for the 
Electron 

I. Solutions of the Wave Equation (Principle I). 

II. The Doppler Effect: Special Relativity and the De 
Broglie Wavelength, 

III. Inertia and the Coulomb Puzzle for the Electron. 



If the stars in the heavens were not there, we could not exist. 
Nature is an interconnected Universe 
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Tiiis chapter describes the WSW tor iihiiin.-iii.un.jil persons: il you enjoy 
differential equations for brcakfasr you will read this. Publishers say 
that for every equation you write into a book, you will lose 10% of 
your reader*. Thus forewarned we have placed the mathematics at the end 
where it will not diMuib youi digestion while you enjoy reading the book. 
r\eveMhc!css, mat littn.it il.> .is the handmaiden <>l' physu..s. is vciy useful: not 
only to gain a deeper understanding nl physics hut also 10 provide confi- 
dence. The two important topics of this chapter arc: 1 ) The wave structure 
equations of the electron, and 2) The Popplci effect between rwo charged 
panicle', such as the electron and positron. Flic filter is the major origin of 
important natural laws. 



T 



he conscrvarion of energy in the wave medium of space has only 01 
scalar equation of wave motion: 



t-o/c 2 ) a 2 < 



where * - wave aitipltlude. I he wave equal ion. (12.1 ). must be wrillen 
in spherical coordinates because cosmological space has spherical sym- 
metry. Uniform density of the medium (space) is assumed which yields a 
constant speed, c, of the waves land tight). There are only two solutions. 
They are: 

Outward wave = $ . (l/r)* e^ftw-lM 02.2) 



Inward wave . (n = (1 /rjO^^ cxp(iw 



da) 



(12.3) 



where wave number k ■ nic/h, frequency w = 2rd', r ■ radius from die wave 
center, and energy = E = hf = nur Tlicsc two waves I) >nn the cotuplctc wavc- 
struaure of charged particles including the electron, positron, proton, and 
anti-proton. Superposition of an inward wave and an ourward wave produces 
a standing wave called a space resonance (SR), and can be done in two ways to 
form cither an electron or a positron, Ar the center the toward wave undergoes 
a rotary phase- reversal, transforming it to the outward wave. This phase-rever- 
sal can also happen in rwo ways: two types of spherical rotation. C'W or CCW 
One is die electron, the other the positron with opposite spins: 



An electron is: * m - 
A positron is: <J> -](1| 



4> M with CW spin 
* r with CCW spin 



(12.4) 
(12.5) 



where CW and CCW indicate v. 
10 become Ol/T waves. 



1 ways that the IN-wavcs spherically n 
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It is important in .'iiMtvc ili.ii ,i spherical in-wave is inming Imm all 
directions in spherical *D space The amplitudes arrive at a wave-center 
region (mostly near r=()). ilien in a rotary fashion, i In- .inijilii inics change 
their phase so as to form an out-wave moving ill 3D spherical space. This 
is not a 'siop-and-rcverse' situation; If ihai happened momentum problems 
would arise. No. It It done by die only possible 3D mechanism called 
spherical rotation. The 3D gcomeuy of "lie spliciic.il rotation requires thai 
the entire wait siiuctuii- (in-wave plus our-wive) acquires a quantum angu- 
lar momentum spin of value ±h/4ft. 

It is philosophically suk-ririg 10 realize tli.n sphetic.il mtaiion is a property 
of only 3D space; not 2D. 4D. or other spate. Thus if spherical rotation did 
not exist, we humans, mil Earth, all stutter as know it (particles with spin and 
the consequent atomic utile oi elements) could not exist. Further, theoretical 
schemes of matter that postulate 5D, I0D. I ID space, etc. are patently invalid 
for it is impossible dial ihey could Include real matter with spin. 

Switching (inverting) particles by exchanging their -waves, 

Ii lias Intij; been known csp.-iinienially rli.n dilierenJ pariitlrs lollov, .siiiiil.n 
patterns of behavior lhat depend on the charge, direction in time, and 
LH-RH handedness. I'hc^c- three arc called the CPT inversions. An inver- 
sion means to switch to ihe other binary form; for example, in C inversion, 
a * particle is switched to a- anti-particle. An empirical rule is kuown that 
three successive CPT inversions always return to the beginning. The physi- 
cal reason for this was never known using the material point-particle model 
of rnatrcr but using the WSM you can now see that the above equations 
(12.2,12.3) of the waves arc the origin of CPT. as follows: 

Make particle inversions by dunging the + or - signs in the amplitude 
equations ( 12.2) and ( 1 2.3) of the two particles (12.4) and ( 1 2-5). To perform 
a Time inversion, change t to -t, which convctts the positron into an electron. 
To perform a Parity inversion imagine lhat the waves arc viewed in a mirror. 
Notice that a positron is the mirror image of the electron To change a parride 
to an anti-particle (Charge inversion), switch the in-waves with the out-waves 
and change (hi direciiim ..1 spin. Hius. ymi can see lhat successive C 1' and i 
inversions returns to the initial state which is a proof of the empirical-theoreti- 
cal CPT rule, now seen to be a property of the wave structure. 

No time, travel? These Cl'T relations are the physical basis of Fcynman 
diagrams that describe (tic behavior of electrons and positrons in experimen- 
tal particle labs. You can now understand Fcyiimau's cryptic statement, "A 
positron is an electron traveling backward in time." Although this st 
led to many sci-ll films about time travel, the fact is the positron docs n> 



144 ■ CHAPTER 12 



backwards. Only its inwatil mid outward waves .ire opposite ro those of the 
electron, as you can sec above. It is still a normal panicle. 



Avery important property of the iri-out wave solutions is the Duppler 
effect between two space resonances <SR). Dopplcr leads to the 
origins of special relativity and the de Broglic wavelength, the basis of 
the Sdiroditiget Equation. This result is entirely a wave property and thus 
cannot be be found using a discrete particle model of the electron. 

Examine ihc Dopplcr Effect by writing the equation [12.4] of a SR, as 
seen by an observer with relative velocity b = v/c. The relative velocity 
causes the in- waves to be red shifted and the out- waves to be blue 
shifted according to the relativistic Doppler factors D and 1/D respectively. 

D = g(l-b). 1/D = g(l +b). and g - ( 1 -4>') '«« = [ 1 -vVc 2 ]" 2 

The Dopplcr c fleer is obtained by insetting die Doppler factors, D. 1/D and 
g above into Eqn |I2.4| to get the Doppler shitted wave amplitudes received 
at either particle- 

* (electron) . ^ cxp[i(ct * r)k/D + A^ cxpli(ct - r)kD 

After multiplying this out and reattanging the terms, the amplitudes 
received by the moving observer ate then. 

Received amplirude * = { Vt ) 12*^ |cxp|ikg(ct^r)|sin[kg{bcT+r)ll 

(12.6) 

The RH side of [12.6| contains an exponential oscillator modulated by a sine 
factor. By examining these two factors we will lind rhc origins of QM (the de 
Droglic wavelength underlies QM) and the relativi.si.iL energy and momentum 
(the mass increase of special relativity), The received amplitude factors arc: 

In the exponential factor: 

Wavelength - h/mvj; - ife Uniglie wavelength with relativist ic inojiieniinit. 
Frequency = kgc / 2k * gnic 2 / h = mass frequaicy with relativistic energy. 



And in the sine factor: 

wavelength = h/racg = Compton wavelength with relativUiic moinctituiti 
frequency = b gmcVh = b x (mass frequency) = rclam istit momeivtur 

QM AND SPECIAL RELATIVITY ARE THE RESULT. You SCC that tllC Dopplct 

factor g causes the coircct dc Broglie wavelength and relativistic mass to 
appear in the observed waves, as a function of the relative velocity This cor- 
responds exactly to experimental observation. This Doppler rcsulr removes 
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the ptiizlcs and mystery of the old discrete particle niodcl of matter where 
you are to!d that mass is a fixed property and then later you arc told it is a 
changing property depending on motion v/c. But you arc never told why. 
Now we sec rlx3i mass, energy and Ircqucncy are the same quantity using dif- 
ferent units: E = nic' = hf because of the WSM. 

h is imporranr ro note that the effcer is symmetrical: ii docs nor depend 
on wherher the relative velocity is +v or -v. This is exact Iv as observed. 
Importatiily. examination of the algebra shows (hat this is due to the sym- 
metrical presence o\' both flic inward and outward waves. Thus the origin of 
both QM and relativity requires the existence of both in- and ouf-waves. 

We see rhe space resonance displays all physical properties of an electron. 
viz: electric charge, QM, SKT. forces, annihilation, spin (more in rhe next 
chapter), conversion to :i posirron, and CPT relations between Charge. 
Pariry. and Time: all of which were formerly only empirical or theoretical 
properties. The origin of these physical properties depends on the spherical 
wave structure ol the electron and ultimately on the wave medium of space 

To a scientist familiar with wave oprics, rhe truth or the wave structure 
of an electron seems irrefutable. 1 his is the way waves behave. On the other 
hand, if one think? only in terms of discrete particles it may he difficult to 
sec the origins of QM and relativity. 



FORCE ON AN ACCELERATED MASS. This first calculation I if iticrtiiil 
force. F = ma, involves rhe wave structure of matter in cosmologic.il 
space, and space as the wave medium. It shows the cosmologies] origin 
of the inertia law. The calculation nw three concepts as follows: 

a) The theory of genera! relativity is correct, 

b) The Hubble radius is a meaningful measure 
of the size of our observable universe. 

c) Math's Principle is correct. This is one of the two 
basic assumptions of the Wave Structure of Matter. 

This calculation uses human scale versions of the physical laws lhat do not 
incorporate the quantum scale of energy exchange, so the result, like most 
of the force laws, is only valid in the human realm of observation. Why this 
calculation works is somewhat mysterious. Perhaps a clever mathematical 
reader will be able to analyze it further and provide an in-depth explanation. 
A second different way tu calculate incrtial force is given in the Astronomy 
Chapter 1 1 . section II, Origin ofF=rna. 

We arc going to make mi analogy between the electric field and an inertia! 
'field' The analogous electric field we use is caused by acceleration of a 
charge which experiment has shown to be equal to the rate of change of the 
magnetic vector potential, A. The inertia! force is caused by a new (proposed 
here) analogous "mass-field potential". 
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The electric comparison: For an electric field wc already know: 



electric Force = e' x E 

Then we choose to assume a 

mass Force = m' x M 

Since the E field depends 



(where E = electric field) 
i analogy that: 

(where M = mass field), 
in magnetic vector potential A, 



E field = dA/dt = (e) (a ) / (4ne o c : r), (1 2.9) 
the assumed analogous mass field is, 

mass field =M = (m)<a) (G) / (c : r). (12.10) 

Where the electric Held constant 4tte is replaced hy rhe gravitational 
constant, G. We are going to assume that the inertia of moving a mass m 
is caused by this mass field. M, created by all or' the matter in the universe. 
That is, when a mass is accelerated, it is the universe's mass field that opposes 
rhe change of velocity. Accordingly, let m' equal the mass of the i 
d^ equal to the mass density of universe. Then: 

(12.12) 



i' = (d a )(volume) = d.4/3 jtR» 



Choose the mean distance Rof in equal to half the Hubble radius, R = c/H. 
We have assumed that the observable universe has a meaningful measure of 
a«, R, determined by the Hubble distance measurement. Then inertial force 
becomes: 

Force = (m'KMass field) = d_ 4/3 jt (c/I l)'(ma G) /[c' r] 
= {(8rt G d.) /3H 2 } ma (12.13) 

where it is assumed thai the density of the universe is 'fiat' according to 
General Relativity. Actually, there are not enough measurements yet to 
know whether it is flat, more dense, or less dense so this is only a reason- 
able possible assumption. So. assuming a flat universe. d t = 3H*/8nG is 
the critical density of a flat universe in General Relativity. Substitute d u 
into the equation above, we find the factor in braces { ., } becomes unity 
and the remainder is: 

F=ma (12.14) 

Thus, we have obtained Newton's Law of inertia! Is this an amazing coinci- 
dence or is it correct that inertia is caused by a mass vector potential field due 
to all the mass in a Hubble universe? This is the heart of Mach's Principle 
(1895). But Ernst Mach offered no calculation like this to prove it. Instead, 
he made only a logical deduction after observing that the fixed stars provide 
an absolute reference frame for centrifugal acceleration that agrees with 
experiment. This book is the first calculation. 
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The Second Principle of the Wave Structure of Matter (WSM) 
also uses Mach's Principle in a mathematical form. The correctness of this 
WSM assumption is well verified by its agreement with the empirical obser- 
vations of the natural laws and Mach's Principle. Thus the WSM, and this 
Juiv.it ion of F = ma support each other. Therefore, we arc tempted to make 
the following conclusions: 

The density of the universe is flat. 

General Relativity is correct. (It already agrees with the WSM.) 

Since the gravitational constant G is used gravitational mass m inertial mass. 

The Hubble radius is a measure of the observable universe. 

An old Puzzle — Dirac and the Point Electron. Despite the engi- 
neering utility <il Coulomb's point force equation, it has a history of severe 
theoretical prohlems mostly concerned with the infinite force, and infinite 
mass and energy predicted when radial distance to an electron becomes zero. 
The infinity problems arc resitli i>l die point panicle assumption, These 
problems disappear completely in the WSM because there arc no point 
substances, only waves ill space that appear point-like from a large scale view. 
The history of the infinity problems illustrates the importance of the WSM. 

Mathematical History. In the 1930s QED mathematical theorists 
were wrestling with the structural problem ol .111 electron. Using Maxwell's 
Equations for electromagnetic waves from the accelerated electron they 
worked out an expression for the forces as follows: 

Force = k, |e 2 /(c-R)] a - 2/3 [da/dt] + k, x ReWftfa/dr 3 ] + ... 

(12.15) 

where a is acceleration, da^dt is the rate of change of acceleration, d : a/dr' is 
rate of rate of change of acceleration, R is the radius of the electron sphere, 
and k, and k, arc constants. Note the minus sign In-fore the second term. 

Since the first rerm alone is like Newron's law F = ma, (he coefficient of a 
was called the "electromagnetic mass". Obviously, if R in the denominator 
becomes zero, the electromagnetic mass becomes infinite. Since infinite mass 
and forces are never seen. R could nor be zero. But if the electron was an 
elementary particle, R had to be zero to avoid explaining what the sphere was 
made of. Further, relativity demands R = to avoid communication prob- 
lems between parts of the sphere. These were serious dilemmas. 

Dirac's wave proposals. Nobody wanted the first term and Its troubles. 
The third and later terms didn't matter because the 1/c* factor makes them 
too small to be observed. The second term, with [da/dt], corresponded to 
the energy of radiation from an accelerated charge, an observed fact, so a lot 
of ideas were tried to retain it. All of the ideas led to conflicts with observa- 
tions, until Paul Dirac said, "look, we found the force equation by using an 
out-going elect to magnetic wave. Now if we assume a symmetrical in-coming 
wave, the sign of the |da/dt] term is + iastead of-. Therefore we can make a 
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new rule: 'An electron acts upon itsell according 10 one-half ol [he difference 
of the outgoing and incoming waves rhar it produces'. This will cancel other 
terms and leave the one we want," No theoretical teason was found for this 
arbitrary procedure or to justify the in-coming electromagnetic wave. It was 
used simply because it worked! Wheeler and Feynnian used this procedure in 
a famous article in the Review of Modern Physics ( 1 945). But today wesee it 
as a harbinger of rhe Wave Structure of Matter. 

Dirac's scheme worked well for electromagnetic theory; the electromag- 
netic mass became zero and the radiation energy was right. But later when 
elcctromagncrism and quantum theory were joined in quantum electro- 
dynamics (QED). the infinite mass problem reappeared because the point 
electron was retained. Once again, an arbitrary procedure was invoked. This 
was to aitofi the electron's field at .1 chosen small distance from the center 
to get the result they needed. In technical jargon, the procedure was called 
"renormalization". Both Feynman and Dirac objected to this arbitrary proce- 
dure. The WSM now shows their objection was right because: a) that chosen 
distance corresponds to the size of die wave center, and b) a discrete point 
panicle docs not exist. 

Although we know now that the electron is nor a spherical hall or a poim 
particle, many of the ideas from this period 50 years ago are still alive. Which 
ideas are still valid and should be retained? Which were wrong and should 
be corrected? Science has no automatic means of self-correction. Only new 
scientists like you the reader with new ideas using the WSM can do this. 

The Mathematics of the Electron spin in given in the next Chapter. 
Spin is an interesting and important result of the WSM because like gravity t< 
is entirely a wave property of matter. It cannot be understood in any other way. 
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CHAPTER 



THIRTEEN 



Mathematics of Electron Spin 

I. What is Physical Spin? 
II. Dirac's Theory of Electron Spin. 

III. The Group Mathematics of Spherical Rotation. 

IV. The Magical CPT Operations and Spin. 



"A Positron is an Electron traveling backwards in time." 

- Richard Feymnan 



150 ■ SCHRODINGEKS UNIVfKSC 



Dirac and others (see Eiscle, 1960) developed a theory for die spin of 
the electron, which successfully predicted the positron (Anderson, 
1922) and correctly provided the experimental value of the spin 
as h/4jt. Spin is widely accepted as a quantum mechanical phenomenon, 
hut a physical description that provides an origin of spin has never been 
proposed. In other words, before this book, no one knew how or why spin 
happens: it was a mystery of quantum. Presenting a physical origin of spin, 
that agrees with quantum theory, the Dirac Equation, and the electron wave- 
stmcture or rhc Space Resonance theory, is rlic purpose of this Section 

Dirac calculated spin of a particle in units ot angular momentum, however 
the mechanism is not like the rotary angular momentum of the Earth or a 
wheel, because we arc dealing with quantum phenomenon-, something is 
different. Tile value ot spin is tixed quantized ■ and independent nt particle 
mass or angular velociiv Spin is tound to be a property of 3D space and 
related to other properties of the electron's quantum wave structure. These 
spin- related properties are called charge inversion, mirror or parity inversion, 
and time inversion. They are operations on the wave functions of a particle, 
like flipping a switch, to change between two states, such as + and - or up 
and down. They are represented by the symbols C. P. and T. The special 
thing about them is thai three successive operations on a panicle are found 
to change the particle back to the beginning, This is written 



C % P x T ■ invariant 



(13.1) 



These operations are very simple and interesting so more will be written 
ahum them below, especially since no one knew why it happens that way 
before the WSM. 



As discussed throughout this book, the electron is comprised of two 
spherical scalar waves, one inward and one outward. A phase shift of 
the inward wave occurs in the wave-center region near where r=a0, and 
spin appears as a required rotation of the inward wave in order to become rhc 
outward wave. This requirement is a property of 3D space termed spherical 
rotation. To transform the inward wave to an outward wave and obtain the 
out-wave with proper phase relations requires phase shifts of the in-wave 
at the center. These phase shifts produce a spin value of h/4it in the entire 
wave structure as seen below. Because spin is the result of required wave 
phase shifts, a property of 3D space, spin has the same value for all charged 
particles independent of other particle propetties. 

Before the WSM, that fact that spin in say a heavy pro ion, is the same as 
in a small mass electron has been a mystery. If one uses a discrete particle 
model (as in the current Standard Model) conventional physicists calculate 
that a heavy proton should have a much larger angular momentum (spin) 
than a light electron. They imagine spinning particles like toy tops - the 
mistaken result of the discrete particle model. Now the WSM shows that the 
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origin of spin is a property of the 3D space medium. There is no mystery; all 
particles are in the same quantum-wave space and all have the same spin. 

Rotation IN SPACE HAS requirements: Any mechanism that rotates 
the in-wave phase (creating the quantum spill) must not destroy the conti- 
nuity of the space. The curvilinear coordinates of ihe space near the particle 
must participate in the motion of the parricle. Fortunately. 31) ".pace has 
a unique way to do this termed spherical rotation. According to the group 
theory mathematics of 3D space, continuity is described by stating that the 
allowed motions must be represented by the SU(2) group algebra, which 
concerns simply connected geometries 

Spherical rotation is at) astonishing property of 3D space, h permits an 
object structured of space to rotate about any axis without rupturing or 
twisting-up the coordinates of space. Space is Hexed but after two turns, 
Space regains its original coufigutatinn. Ill is propel ty allows the electron to 
retain spherical symmetry while imparting a quantized "spin" along any arbi- 
trary axis. The inward wave converges to the center, undergoes phase shifts 
to become the outward wave. The in-waves and out-waves continuously go 
through the phase shift process; the spin is a property of the entire wave 
structure that exists in the 3D space medium. 

The required phase shift is a 720" rotation that changes inward wave 
amplitudes to become those of the outward wave. There are only rwo possi- 
Dtation, CW or CCW. One direction produces an electron 
i of h/4n, and the other is the positron with spin of-h/4jr. 



t I Ihe physical nature and cause of electron spin has been sought for 75 
I years ever since Nobel laureate Paul Dirac made a calculation of spin 
_L in 1"26 His theoretical work predicted the positron, found live years 
later by C. D. Anderson, Only recently has the physical origin of spin seen to 
be a simple result of the wave structure of matter. 

Dirac sought to find a relation between quantum theory and the conserva- 
tion of energy in special relativity given by. 



-p'c- + 



(13.2) 



He speculated that this energy equation might be converted to a quantum 
equai ion in the usual way, in which energy E and momentum p are replaced 
by differential calculus operators. 



E = (h/i)(3.../dr) 



..ml 



= h(r).../dx) ... etc. 



(13.3) 



He hoped to find the quantum differential wave equation of the particle. 
Unfortunately, Eqn (13-2) uses squared terms and Eqn (13.3) cannot. Dirac 
cleverly decided to use the terms of Eqn, (13.2) without squares, by writing a 
matrix equation. 



IE = i; a p„c + pm„c J 



(13.4) 
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Where p is the electron's momentum and rnc 3 is its energy. Dirac pro- 
posed thai if 1. i lie identity operator, and n and |3 were 4 -vector matrices 
then ELqn. (13.4) would work. He obtained the famous Dirac Equation by 
combining Eqns. (13.3) and (13.4) to get, 

l(ih)cWth=(ch/i)[a i dWdx * a , 3¥% ♦ a 3W3* + p m,,^ 

(13.5) 

In general, V is a 4-vector: T = |T ( , V,, *,, fj . For the electron, this 
teduces to: T = [0. I , T,(E.p), ^(E.p)] a vector with only rwo variables 
in it. Dirac then realized that for an electron only rwo wave Functions, *P, 



and V\ 

valut 



c needed since the other two terms are constants. Solving for the 
of these rwo wave functions, he predicted an electron and a positron 



E = ±m<r and spin = ±Ii/4ji (13.6) 

The positron was discovered live years later by Anderson (1931) and led to 
Dirac's Nobel prize. 

Dirac simplified the matrix algebra by introducing 2-vectors (number 
pairs), which he termed spinors (= <&) that replace the 4-vcctors. The spin 
; (= a), which operate on the 2-vectors, were defined as follows, 



it i 



0-1 
! 



i 



(13.7) 

Thus Dirac had created a two-number algebra to describe particles instead 

of our common single number algebra. This spinor algebra, while eminently 

successful, was entirely theoretical and gave no hint of the physical structure 

of the election. 

The origin of the electron^ spin. Spin is an example of the depth and 
universality of the Wave Structure of Matter. It is now seen below that the 
inward -outward quantum waves arc the physical structures that correspond 
to the Dirac spinors. The physical spinors (2-veaors) of the electron or any 
charged particle, arc as follows. 



O spinors are: 



(l/r)<l> f| exp(iwt + ikr) 
( 1 ft) *t>„ exp(iwt - ikr) 



(13-8) 



where w = 2?tf and k = 2n/L= wave number. The discovery that spin (a real 
measurable momentum) is a result of rotation of the spherical quantum 
waves also shows that quantum waves are indeed real. A readable simple 
description of the algebra of the Dirac Equation is given in Eiscle (I960). 
Battey-Pratt et al (1986) show spin in more detail. 
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Figure 13.1. 
A Model of Spherical 
Rotation. This appa- 
ratus is easily made out 
ofafewsticks-acork 
and six rubber bands. 
The cork can be rotated 
(taking care not to knot 
up the rubber bands) 
continuously without 
entangling the rubber 
bandslThe cork and 
the bands will return to 
their initial configuration 
every two turns This 
demonstrates a little 
known vanety of rota 
tion. It has application to 
partide theory because 
the spherical rotation 
does not destroy conti- 
nuity of space 



Geometric Requirements of Electron Spin. Electrons cannot spin 
separately from the space of which they arc structured and connected. If 
they spin freely as discrete particles, rhe connected space would twist itself 
up: that is, the ^ordinate lines of space would stretch and wrap around one 
another. The structure of space would lie torn or ripped; or. one part of space 
must slide pasi another section ol space. This concept is illogical and mean- 
ingless. This is why spin is purely a quantum wave property of matter. 

If you accept the reasonable philosophical view that discontinuities or 
"tearing" of space is unacceptable, then you have to postulate, in the jargon of 
mathematical groups, that the groups describing particle motion are simply 
connected and compact. In this case the motion in the space-continuum will 
be cyclic and the conl initial ion of space can repeatedly return to an initial 
state. This motion is termed Spherical rotation, which is a unique math- 
ematical property of 3D space; that is, a portion of space rotates and returns 
identically to an earlier state after exactly two turns. This unusual motion 
was described in Scientific American by Rcbbi (1979) and in the hook 
Gravitation by Misner, et al (1973) though they did not know at that time, 
its connection with spin. Its recognition as the basis of spin is a result of the 
WSM shown below. 

Group theory of spin. What are the geometric requirements on the 
spin of a panicle wave, which does not destroy the continuity oi the spacer 
The curvilinear coordinates of the space near the particle wave-center must 
participate iti the motion of the particle waves. That a compact simply- 
connected group represents the allowed morions satisfies this requirement 
according to the group theory of 3D space. The most elementary such group 
for the motion of a particle wave-center with spherical symmetry is named 
SU(2). This group provides all the necessary properties of spin for charged 
particles, such as the electron. 

Understanding Spherical Rotation. A ball held by threads attached 
to a frame as in Figure 13-1 , can model this seldom-studied motion. The 
threads represent the coordinates of the space and the rotating ball represents 
a property of rhe space at the center of a charged particle composed of con- 
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verging and diverging quantum waves. The ball can bo turned about any given 
axis starting from any initial position. If the ball is rotated indefinitely it will be 
found that after every two rotations the system returns 10 its original configura- 

INVERSION OF SPIN AXIS. In the tradiiimi.il analysis of ordinary rotating 
objects, ii is usual to assume that inverting the axis of spin is identical to 
levLTsing [he spin. However, if the object is an electron, whose waves are con- 
nected to space as part of the space around it, this ceases to be true. A careful 
distinction must be made between the reversal and the inversion of particle 



spin. This distinction provides ii 
erties of particles. 

To reverse the spin axis, revera 
angular velocity, w to -w. Eithei 
ing spherical wave of an electron 
changes as follows: 

=|e 



ght to one of the most fundamental prop* 

time by changing t to -t or reverse the 
is equivalent to exchanging the outgo- 
with the incoming wave. Then the spinor 



To invert the spin axis of the structure of the particle, it is necessary to turn 
the structure about one of the rwo axes perpendicular to the /, spin axis, for 
example the y-axis. Then the inverted spin state is produced by using the 
inversion matrix operator, so 

$ = lo -1 I le ""I ^ I I 

1 1 1 | | I e *" | 

The results are not the same, so inversion and reversal are not the same. The 
difference between these two operations is characteristic of the quantum 
nature of the electron particle structure. They are different from out human- 
sized view of rotating objects. 

Each configuration of the electron's wave-center (like a spherically rotating 
ball) can be represented by a point on a Euclidean 4-D hypersphere that 
is also the space of the SU (2) mathematics group. Any operator that wilt 
transform one vector into another position can represent a spherical rota- 
tion. It is usual to assign the hypersphere a unit radius. Then rhe rotations of 
the ball can be described by the mathematics of the SU (2) group. It is also 
convenient to place the center of the unit hypersphere ar the origin and let 
the vector (1,0,0*0) represent an initial configuration of the ball or electron. 
Any other configuration is often chosen with the symbols (a,p,y,8). Then 
ctf+p' + f *■&. l. 

A common representation for the hypersphere vectors is the quaternion 
* = at ip + jy+kS 
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Battcy-Prau and Raecy ( iy-86) showed that the 4x4 quaternion operator is 
equivalent to a 2x2 operator, 

<t> ■ oui5 -7+ip 
y+iP a-16 

Where the matrix elements are now complex numbers rhat arc combinations 
of 1 , i, or 0. You can see that the determinant of this is also: (X-+ p' + ~f + S : 
*= I , as above. The spinor (operand) form of <J> is, 
<>= oh-iS 

mP 

This is tlie notation of the Spinors invented by Dirat to represent the elec- 
tion configuration, as shown in Table 13.1. They also represent rotations 
in I he spherical mode that are members of the closed uni-modular SU (2) 

groyp, 

Table 13. It Properties of Spherical Rotation for at, electron in the 31/(2) 
Repre 



Operation in SU(2) 
[Dirai symbol] 


SU<2J 
Opcn.B.1 


Initial SU(2) 
Spiuoi 


Final SU(2) Equiva 
Spinor Qua.e 


em 

u ion Oper.iM 


1 fairs space as il is 

(0,1 


I 








1 


R..t a iaq>ac e (8»';ilioul 
[lie s-asi». |OJ 


% 


;, 


11 




Rotates space ISO' about 
ihsy-exu |oj 


0-1 
ID 








i 



;s spiivt ISI1 ihNl 



For example, the splicnc.il quantum waves in space .ire rotated ISO" about 
the /-axis by the operator o,. Ifihcre is continuous rotation of the quantum 
wave in space with angular velocity w. the spinor u> is represented by the pair. 



I | 

How Spin Arises from the Wave Structure of the Electron. 

As previously described in this iw>ok. the inward spherical quantum wave of 
i he space-resonance is transformed into an ourward spherical wave when it 
arrives at the wave-center. The only way that Nature allows this to happen 
iu i he geometry of 3D space is by a spherical rotation, or phase shift of the 
spherical in-wave, using the SU(2) group math above. The amount of phase 
shift required by the geometry of 3D space is two torus per wavelength, 
which results iu a continuous spin of h/4n. This result is easy to calculate. Ti v 
il! This geometric mechanism ol phase shift iu an electron has an analogy iu 
the required phase shift of light when it reflects at a mirror: ii ituisi sliifi an 
angle jt so that die inijiingiiij> wave is in phase with (he reflected wave. 



156 ' CHAPTER 13 



The required phase shift of the inward wave cm happen in either of two 
rotary directions denoted 'CW or 'CCW, Thus there arc two possible ways 
to shift the inward waves. One way of rotation produces an electron while 
the other way is a positron. The in/out wave pair of the electron is the mirror 
image of the positron pair. The resulting added angular momentum due to 
phase shift is either h/4jt or -h/4jr. This is the origin of quantum spin. 



\ V/ #iun did Feynman mean when he said: "A Positron is an Electron 
\\f traveling backward m time": As a mathematician he was speaking 
V T of the way you deal with electrons and positrons. Mathemarically: 
To change the direction of time, you replace a '(* with a '-t': termed thcT 
operation. This also appears to changes the electron to i positron because it 
changes all the wave directions from IN to OUT and vice-versa. This is one 
of three operations on electrons called CPT operations described below. 

CPT OPERATIONS. CPT means three instructions as follows: ( 'sin» a 
particle of interest, perform the C operation on its structure, then rhe P 
operation, and then rheT operation. Classical theorists knew that after all 
three operations the particle ends up un-changed. but before the WSM they 
didn't know why. To understand what CPT is all about, we must use the 
equations of an electron and a positron. They are Eqns. [12.2 and 12.3] in 
Chapter 12, solutions of Principle I - rhe wave equation. They arc the only 
two possible spherical wave solutions: 



Outward \ 
Inward wa 



ave = <t> = (l/rt 4> iiu> exp(iwt - ikr) 

B = (n - \lh) O hm cxp(iwt + ikr) 



(12.2} 
(12.3) 



Where 4> (nii is a scalar wave amplitude, ftequency w = 2n tncVli, k= wave 
number. The physical dimension r is the radius of the spherical waves, from a 
wave center. The wave centers are the apparent location of the 'particles*. The 
waves arc continually diverging and converging as drawn in figure 2.1. The 
wave pair forms a resonance in space with a wave-center that we observe as 
the particle' location. 

Thoughts for the reader; By the way, have you noticed yet that 
Nature makes two of everything? Is Nature a binary computer? Is Nature a 
synonym for 3D space? 

Waves OF THE ELECTRON-POSITRON. These two waves can be combined 
in only two ways to form the electron-positron. These are combinations of 
the in- and out- spherical waves: 

Electron = <!>__ - & m with CW spin (12.4) 

Positron - O^ - * w wi th CCW spin (12.5) 
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The in-wavcs reverse their direction ai rhe center in one of two ways to 
become uut-wnves This reversal is cxpicvscd mathematically by CW and 
COX' that arc rotation (spin) operators on rhc waves. Sec the spin opera- 
tors above. You cm easily show thai these two equations conrain the C'l'T 

properties. 

Spin-axis operations. Using the exponential wave solutions for the 
dcCtTOn shown above, Eqiis 1 2.2 and 1 2.5, you can reverse the spin axis, hy 
reversing time (t — * -tl or hy reversing the angular velocity (w — t -wj. Both 
are equivalent to switching the outgoing spherical wave of an electron with 
the incoming wave. You may quickly check the particles with Eqns, \\Z.4 
and 12.51 above. Another change is inverting the spin state; produced hy the 
inversion mat fix operating on the spinor. But this does nor change fliedirec- 

The CPT operations arc very simple. To perform a Time inversion, change 
i to -t. whiJi uiiivcits tin positron into .hi electron. To perform a mirror 
inversion (Parity), imagine that lite waves arc viewed in a mirror; a positron 
is ;i niinoi image o( rhe election. To change a particle to an anti-particle 
(Charge inversion), switch the in-wavcs and the out-waves, and the spin. The 
successive C, P, and T inversions return an electron to its initial state proving 
that the CPT rule is a property of die wave structure. 

Protons are different than positrons. Consider why a proton 

is distinct from a positron. Both of them have Identical charge wives, i.e. 

identical in-wavesattd out-waves, but the difference is at the wave center, as 

I ill lows: 

The positron in-wave arrives at the center, undergoes spherical rotation 
to change phase at the center, say CW (a rotary direction of an object) 
and leaves as an out-wave. But the proton is different because at the cen- 
ter ihc waves arc part of a more massive resonance at a higher frequency, 
f = Mc7h because the space is very dense at the center. Because of this 
dense centtal space the proton wave-center is not a mirror image of the 
electrons wave center; so the proton cannot annihilate with an electron. 
Nor can a positron annihilate witli an anti-proton 

Compare the electron and the positron: One has CW phase shift 
at the center, the other has CCW shift. They are like the left hand and the 
fight hand. One is the mirnir image tif the other The amplitudes are e.MCtly 
opposite so they can annihilate each other il super- imposed! 

You can prove this: Go to the two equations [ 1 2.4 and 12.51 thai are the 
in/out waves of the electron or positron. Choose the combination that forms 
.in electron, Then perform a mirror image change (This is termed P, ihc parity 
operation) hy switching ♦ and - signs. This turns the electron into the positron. 
You can make the positron turn into an electron in the opposite way! 

To further convince yourself, perform the C charge operation on the 
equations, (Switch the in-wavcs and the out-waves, and the spin). Lo! The 
flrctrnn becomes a positron g"»ig Imcituutrtl iti tint?! This is the proof of what 
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Feynman said, but he only knew it from experime 
wave structure, that you the reader, now understand. You now know more 
than Feynman did! The electron does not really go backward in dine (only 
in Hollywood) because by switching the +i and -t terms you only exchanged 
the in- out-waves chat make the electron become a positron. 

Feynman olten used the math of in-waves and out-waves bin he never 
gave up the concept of the discrete point particle. 1 lis colleague ai Caltecb. 
Carver Meade, admired him immensely bui wrote (20(H)) in his book, on the 
particle concept, "That wm Feynnum's biggest mistake, " 

CONCLUSIONS FROM SPIN. Following the previous chapters of this book, 
the origin of spin completes the description of the electron. All properties of 
the electron can now be derived from the space-rest) nance structure fWSM) 
that match the experimental observations of the electron that are contained 
in the half-dozen empirical natural laws. 

Spin and Spherical rotation can occur only in 3D space, not 4D, 5D, etc. 
This is a geometric fact. Accordingly we must conclude that matter as we 
know it, indeed the whole Universe, depends on the existence of this 3D 
geometric property. If 3D spherical rotation and spin did not exist we could 
not exist! We barely understand Nature and its raw material space but we do 
know that Naiurc chooses binary objects and the properties of space are the 
origin ol matter. 'Hie lawsol nature are attributes of the underlying quantum 
space that is the wave medium. Thus rhe binary electron properties depend 
on the structure of space, not on the type of particle. This is why spin and 
charge have only one pair of ± values for all particles. 
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Epilogue 

Future 

applications 

of th e Wave 

Structure 

of Matter 



Knowing the true structure or" matter allows calculation of many appli- 
cations of matt-rial sciences that were poorly known before. Mosr 
applications involve understanding the behavior of matter at very 
small dimensions where ihe particulate approximation tails and the WSM is 
necessary to understand what :> happening when different substances interact 
chemically, electrically, or biologically. Some occur in the computer field 
such as the development of semiconductor devices. Biological interactions, 
digestion, nutrition, and medicine, arc very important in human health and 
can now he studied on a calculated basis. Chemical interactions arc involved 
in the development of energy storage devices such as batteries, and in metal- 
lic alloys where the common R&D practice is trial and error. The WSM may 
improve this practice because knowing the true atomic structure often allows 
prediction of useful properties or to develop materials filling a specified need. 
The important feature of the WSM is that it is now possible to calculate 
and understand the binding K'tween different atoms and molecules, due to 
resonant joining of wave structures between them. Formerly, this could not 
be done using discrete panicle ideas and approximations. Some opportuni- 
ties arc discussed below: 



Opportunities. 

The simplicity of the WSM provides easy access to the behavior of materials 
whose properties depend on their structure at the atomic level. This was not 
possible using the discrete particle model of matter because many materials 
presented property enigmas that were not understood. Using the WSM per- 
mits easy research of the material wave structure that joins atoms within the 
material and with external material. This knowledge and ability to calculate it 
can produce rewarding results. Probable cases are below: 

Grapheme. This is a newly discovered form of graphite that exhibits 
unusual behavior not currently explainable using the discrete particle 
approximation. It occurs in Hat sheets of carbon atoms, and in rolled-up 
sheets termed 'iianotul/es'. These sheets and tubes have extremely low electri- 
cal resistance and are being considered (2006) for use in microcircuits. 

The current grapheuc enigma using the discrete particle model is described 
Af.: "G rap he tie am tains tptasipartklci. T/iey are of a type kimwn as massive 
chiraljemtious. Chimlity refers to 'handedness, in that the left hand is the chiml 
opposite of the right hand. Unfortunately discrete particle physics predicts that 
any particle that has chiraiity am/tot have mass, so a massive chiral fermiim is a 
contradiction in terms. " 

Grapheuc can be an opportunity for wave-matter theory to explain. 
It can he experimented on easily at room tempcrarure. so predictions 
might be testable. 
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Magneto- resistance (MR) devices. Magneto- resistance occurs when 

,i magnetic field applied 10 a semiconductor, changes the resistance of" the 
semiconductor and thus the current that can flow through it. There are 

The Giant MR is commonly used in the read-write heads of modem high- 
speed disc memories. A usual design is to build two fcjToin.iuiii.MC layers that 
sandwich a layer of non-ferromagnetic semiconductor. The magnetism of 
one ferro layer is a fixed magnet and an outside field orients the other layer, 
perpendicular to it. When the magnetic fields of the two layers are parallel, 
the resistance of the inner layer is very low and a large current flows. The 
resistance change is very fast - about O.i nanosecond permitting rapid data 
entry and retrieval. 

Recently an even faster MR has been found (Scientific American, July 
2004) termed Extraordinary MR (EMR) that depends on the geometry of 
the 3 layers, one of which is a conductor between the two semiconductors. 
This produces a time constant of about 0.001 nanosecond, 100 times faster. 
An imposed magnetic field causes electrons to travel spiral paths rhus length- 
ening the travel time between collisions and increasing the resistance. 

It is well known (See Carver Meade, 2000) that the usual equations for 
magnetism are a poor approximation so ih.it using the WSM, bctrer calcula- 
tions can be made of the magneto-resistance effect. 

Biology and Genetics. The technique ■>( m.iiMifK'iurtng semi-conduc- 
tors are beginning ro be applied to building organic devices using biological 
parrs. It is possible (Engineering Life, Scientific American, June 2006) to 
synthesize DNA strands from their constituent basic four molecules: adenine 
(A), cytosinc (C), guanine (G) and thymine (T). 

Although DNA is a very long molecule - millions of basic units - the 
basic units are just two simple pairs of the basic four molecules: AT and CG, 
These unit-pairs form the rungs of the enormous DNA ladder molecule. It 
is atna/.ing that the genetic code that contains the key instructions to grow 
every form of life is contained only in the billions of possible arrangements 
of the millions of pairs on the ladder. How did Narure learn and arrange the 
mathematics of probability that distinguishes one living organ from another 
- an ear from a tooth, for example? Again wc sec that Nature is binary, and 
that complexify in Nature arises out of simplicity. 

How did Nature find this scheme of mathematics that underlies the evolu- 
tion and growth of life? h is even more amazing when you realize that die 
wave-bonds between molecules must have just the correct exchange energy 
to hold them together and yet, when necessary in the growth of an egg into 
a living organism, the bonds can be separated as required in the presence of 
other molecules, acids, and bases. Not just any molecule will do - they must 
be just right in ways that we do not yet understand. Biochemistry science 
docs not yet evaluate the energy of bonding schemes. Standard chemistry 
merely describes ihe arrangements of molecules and rheir behavior. This 
is because the bonds arc wave structures not yet widely used. "The use of the 
WSM may provide greater understanding of the growth of life. 
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What is the 
origin of space? 

We knew almost nothing 
about it except its two 
properties; Principle I and 
II. Perhaps we are not en- 
titled to ask more since 
these two properties lead 
to all our fundamental 
knowledge of matter and 
the natural laws. 
The most perplexing 
aspen is its self feed back 
that the density of space 
determines the form of 
matter (wave-centers), 
and conversely, every 
wave-center (matter) 
contributes to the density 
of space in the Universe. If 
there is a God, this is it 



Industrial Alloys'. Most of the valuable varieties of metallic alloys -steel, 
brass, dura-aluminum, etc. that arc widely used in industrial applications are 
simple mixtures n! the basic elements- iron, carbon, copper, zinc, aluminum, 
etc. Their properties have been discovered by trial and error over centuries of 
smithing, weapon building, and industrial metallurgy. In principle, if one 
knew the way die elements ol iIil mixture joined together, we might be able 
to design alloys for specific purposes instead of using trial and error. This is 
now possible because the alloy bonds are wave structure!. 

Energy storage devices. The common flashlight 'battery' and the 
sophisticated storage devices of ihe modern hybrid car are chemical mixtures 
of two elements whose binding energies are different. The difference is the 
voltage of the battery. Just like the history of alloys, these energy differences 
are empirically measured, as well as the behavior and stability of the two 
elements. Again, il one knew die way die elements of the mixture joined 
together, we might be able in design batteries li>r speulk pniposes, by calcu- 
lation using the WSM. 

The furore of i lit- WSM will require new techniques ol application, cal- 
culation, and design. These applications in the future are for you the reader. 
Bui I hope 1 can help! 

The final single task o) dieory is to understand die origin of space. 
What is spacer Why does ii have the strange feedback property also found 
prominently in General Relativity: This is the final frontier, illustrated below. 
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